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20 PURPOSE AND SCOPE

3.0

—

4.0

4.1

This standard operating procedure (SOP) describes procedures that will be used at the Rocky Flats
Plant (RFP) mn the performance of ficld activiies at surface water collection sites. This SOP
describes mitial site evaluation procedures and outlines an order of data collection activities to be
performed at cach site by a two or three member field crew. Detauls are provided in this document
so that all sampling personnel following these procedures will deliver samples to the laboratory and

will perform discharge and field parameter measurements in a consistent manner.
RESPONSIBILITIES AND QUALIFICATIONS

The project manager or task leader 1s responsible for assigning project staff to complete surface
water data collection activities at RFP property The task leader 1s also responsible for ensuring
that this and other appropnate procedures are followed by project personnel

Personnel performing surface water sampling activities wall be geologsts, hydrologists, engineers,
or field techmcans with an appropnate amount of applicable ficld expenience or on-the-job tramning
under supervision of another quahfied person

REFERENCES

SOURCE REFERENCES

The following 1s a hst of references reviewed prior to the writing of this procedure

General Environmental Protection Program DOE Order 5400 1 November 1988

(4031-940-0097-540) (SWIREV.2)(02/24/92)
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gan D ppducting Remedial In l1gat

Final EPA/540/g-89/004, October 1988

RCRA Facality Investigation Gwidance U.S Environmental Protection Agency, Intenim Final May
1989

Test Methods for Evaluating Solid Wastc. Physical/Chemical Methods, SW-846 EPA  September
1986

NPDES Complance Sampling Inspection Manyal US Environmental Protection Agency, MCD-
51 1979

NPDES/FFCA Operations Samphing Plan Environmental Management Surface Water Dvision,
Rocky Flats (In Progress)

42 INTERNAL REFERENCES

Related SOP’s cross-referenced by this SOP are as follows

. SOP FO.3, General Equpment Decontamination

. SOP FO 6, Handhing of Personal Protective Equipment

U] SOP FO 7, Handhing of Decontamination Water & Wash Water

o SOP FO 10, Receiing, Labeling, and Handling Environmental Matenals
Contaners

. SOP FO 13, Contamnenizing, Preserving, Handling, and Shipping of Soil and Water
Samples

. SOP FO 19, Basc Laboratory Work

. SOP SW 1, Surface Water Collection Activities

(4011-540-0097-940)(SWI REV.2)(02/34/92)
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o SOP SW.2, Field Mcasurement of Surface Water Parameters
. SOP SW.3, Surface Water Sampling
. SOP SW 4, Discharge Mcasurements
590 METHODS

5.1

52

PREPARATIONS FOR FIELD ACTIVITIES

To prepare for the daily field data collection activities, SOP FO 19, Base Laboratory Work, will be
followed In addition, the field teams will vc;'xfy that items required 1n the field equipment checklist
(Form SW 1B) are 1n the field vehicle and are 1n proper working order before leaving for the field
each day

SITE EVALUATION

Upon arrival at the field data collection site, the field crew will park the field vehicle on the most
level ground available, as close to the surface water site as 1s practical. The crew will review the
sample site field folder to locate the samphng pownt and to become familiar with hstorical
conditions at the site

The crew will select an area to perform decontamination procedures The decontamination facility
must be located between the sampling site and the field vehicle Decontamnation equpment wall
be placed on plastic sheeting a reasonable distance away from both the samphing site and the field
vehicle, and will be arranged for effiaent use

The crew will carry the following to the data collection siter (1) mstruments for measuring 1n-
stream water quality parameters and temperature, (2) equpment for measuning discharge
appropnate to the flow regiume, and (3) water samphing equpment and contamners However,
typically, the crew will be able to work directly from the ficld vehicle. In this case, the crew wall

(4011-940-0097-940)(SWIREV.2)(02/24/92)
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proceed to the strcam or data collection pomt.

The sampling team will perform ficld parameter measurements as described in SOP SW.2, Field
Mcasurement of Surface Water Field Parameters. The team will collect representative water quahty
samples as outhned in SOP SW.J3, Surface Water Samphing, and will perform discharge
- measurements as described in SOP SW 4, Discharge Measurement Water quahty samples wll
always be obtamned before discharge measurement The proper sequence for these procedures 1s

addressed n Section 53

53 DATA COLLECTION

A suggested sequence for data collection and site activitzes is as follows

. Dress 1 appropnate personal protective equipment (PPE)
. Set up decontamination line
o In accordance with the field folder, SOP SW 3, Surface Water Sampling, and SOP

SW4, Discharge Measurement, a techmcan wall select and assemble water
sampling and discharge measunng equpment The equipment wall be arranged

convemently on plastic sheeting

. A techmcaan will record site ID., date, names of party members, weather

conditions, and air temperature

. A techmcian will observe and record site-speafic conditions which impact selection

(4011-940-0097-940)(SW1REV.2)(02/24/92)
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A techmaan will evaluate the site and determune the pownt at which samphing and
discharge measurements will be accomplished, as per guidelines in SOP SW.3,
Surface Water Sampling and SOP SW.4, Discharge Measurement.

A technician will measure and record the water temperature n the field logbook,
and will set up the dissolved oxygen (D O ) meter for in-situ measurement. The
D O probe wll be calibrated, as described in SOP SW.2, Field Measurement of
Surface Water Ficld Parameters The D.O will then be measured and recorded
1 accordance with SOP SW.2

A techmaan will assemble, check and/or calibrate the pH meter and conductivity
meter as described 1n SOP SW.2, Field Measurement of Surface Water Field
Parameters A techmcan will then measure pH, specific conductance, alkahmty,
and other field parameters, and filter samples as required 1n SOP SW.2 and SOP
SW3 Field parameter measurements and samphng times will be recorded on the
field form

If the water 1s to be sampled for VOCs, Cyanide, or BNA analysis, a techmcian
will collect a representative sample from the stream to be analyzed for Total
Residual Chlorine Thus 1s needed to determine preservation requrements for
those samples Total Residual Chlorine measurements wall be made in accordance
with SOP SW.2, Field Measurements of Surface Water Field Parameters.

A techmaan will then employ the appropniate method to collect representative
water quality samples from the stream 1n accordance with SOP SW.3, Surface
Water Sampling, and will perform the remaining ficld parameter measurements
A techmcian wall record the sample time, to the nearest five minutes, and carry the
water samples to the decontamination area

(4011-540-0097-040) (SWIREV.2)(02/24/92)
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. A technician will decontaminate and package the samples, according to SOP
FO 13, Containenzing, Prescrving, Handling, and Shipping of Soil and Water

Samples.

o A techmaan wll perform a premeasurement spin test of the current meter if 1t 1s
to be used for discharge measurement, and will record the result of the spin test.
Ths test will be performed in a place sheltered from the wind.

. A techmaan will measure discharge by using the method appropnate to the flow
regume, as described in SOP SW 4, Discharge Measurement

. A techmaan will perform a post-measurement spin test of the current meter if it
has been used for discharge measurement, and will record the result on the
Surface Water Data Collection Field Notes

] A techmcan will disassemble, decontaminate, and store the data collection
mstruments Decontamination methods are detaled i SOP FO3, General

Equpment Decontamination

. Eavironmental hquds, including decontamination water, residual samples, and
wash water will be handled as described m SOP FO7, Handling of
Decontamination Water and Wash Water

. Environmental matenals will be handled 1n accordance with SOP FO 10,
Recemving, Labeling, and Handling Environmental Materials Containers

. Both techmicians will survey the area to venfy that all equpment has been
returned to the vehicle

(4011-540-0097-940) (SWIREV.2)(02/24/92)
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o The techmcians will perform personal decontamination m accordance with SOP
FO 6, Handling of Personal Protective Equipment, before entenng the ficld vehicle
or proceeding to the next data collection site or the base laboratory operation
facility

The foregong sequence of data collection and site activities may vary with site conditions. For
example, discharge may not be measured if there 1s no flow However, field actvties will be
generally gmded by the hst, and a techmoman mmtating a specific task will carry the task to

completion
6.0 DOCUMENTATION

All field activities wll be recorded 1n field logbooks or on field forms The Surface Water Data
Collecion Form (Form SW 1A) 1s used to record surface water sample collection data
Descriptions of problems encountered and deviations from the SOP wall also be recorded

The Surface Water Data Collection Form 1s used to record data collected at each site The
information on the form should be mmtialed next to each entry as i1t is made All data obtamned 1n
surface water data collection activities will be recorded 1n the surface water field note ‘The surface
water data collection form also includes sections for samphng conditions, methods, and weather
copdiions Field note entnies will nclude, at a mmimum the following mnformation

. Date and time of cach entry or actvity )

. Names of ficld personnel

. Names of all wisitors to the site during field activities

. Location of field actwvities

] Description of sampling conditions, location, method, sampler types, matenals, and
weather

(4011-940-0097-540)(SWIREV.2)(02/24/92)
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. Ficld parameter measurements
. Discharge measurements and calculations
. List of analytes and preservatives
. Comments and observations

£4011.540-0007-940)(SWIREV 2)(02/24/92)
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT

SURFACE WATER DATA COLLECTION FIELD NOTES

Form SW 1A

SAMPLE D, SITE D LOCATION:
COLLECTION DATE: QUARTER: 1 2 3 # DRY:- ¥ 7 N
COLLECTION TIME: PURPOSE:

SAMPLE TYPE  Grsb Compomts Depth-integrsted EWI-Composite  Dther

COMPOSITE DESCRIPTION: __

QCTYPE REAL MS MSD IR DUP RNS QC PARTNER:

SAMPLES COLLECTED BY IMMERSION-
SAMPLES COLLECTED BY DIPPER.

SAMPLER TYPE  Bucket Baaket/Duppesr Other

TEAM LEADER TECH TECH TECH
VOLUME COLLECTED. UNITS
COMMENTS DISSOLVED METALS FILTERED OTHER* -
Sample Location Descnption  Pool Pond Puddis Steam Seep Duch Other
Water Is Rising  Falling  Steady Insuff Water Dry  Ice Coverage % Other
Sampled from*  Shore  Waded Boat Bndge  Other
Collection Powmts LB/RB , y , , ’ , , , LB/RB
Sampler Compontion Teflon Glass  Stainless  Steel  Other
Weather
Clear Calm Hot Sunny P/C Lt Breeze Warm  Fog Cloudy Windy Cool Rain
Gusty Cold Sleet V Cold Snow Other
SITE VISITOR COMPANY,
S$ITE VISITOR COMPANY
$ITE VISITOR COMPANY
Sampler Parsmeters
FIELD CALIBRATION
PARA
METER METER ID VALUE UNTT TEMP °C STANDARD RANGE SET TIME INITIALS

pH UNITS —

sC mS/CM

DO MG/L

E—— —
Prepared by Signature

(4011 REV-0002) (surtwat trm) (02/24/92 11:Mam) Page 1 of2



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Form SW 1A

SURFACE WATER DATA COLLECTION FIELD NOTES

DEPTH ___ FIELD MEASUREMENTS
PARA-
METER METER ID VALUE UNIT TEMP °C STANDARD RANGE SET TME INTTIALS
T alr C —_— —
T H,0 c —_— —_—
DO MG —
pH UNITS -
cL, MOL - o 0] J—
ALKA MG 1L.&16N DIGITAL
H,50,/50ml COoUNTS
N 100l 23
4.5
¢ mS/OM
SILICA
Lo o e R e ey
DISCHARGE MEASUREMENT NOTES
Party Comp By Checked By
Width Area Gage Height ~
Method Type of Meter Spin  Before After B
Comments/observations
Cross Section
Flow
Other
DIST VELOCITY (F/S)
FROM
INIT WIDTH DEPTH OBSER TIME DISCHARG
POINT D (FT) DEPTH | REV | (SEO) AT MEAN IN E (CFS)
s POINT VERTICAL
reen e
Total Discharge
Site ID Date Signature

(4011 REV-0002) (surtwst.trm) (02/24/92 31:04am) Page2ot2



U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT Form SW 1B

FIELD EQUIPMENT CHECKLIST
1 SW Equipment '
Conductivity Meter O
pH meter and standards ar———
Dussolved Oxygen (D O ) meter —

Alkahinsty equipment titrator, stir bars, sturrer, acid cartridges ( 16 and

1 6N H,S0) e
Sample botsies (plus extras) ———
Thermometers e
Samplers for all sampling condihions (including extension rods) —
Sample Coolers ——
Sample Containers with appropnate preservatives —_—
Blue ice - —
Gloves —

Churn sphitter Gf required) vt

Penstaluc pump —
pH paper ——
Lab glassware ——
Filters (0 45 um in-hine filters) ——
Non-breakable volumetric flasks with hds 50 ml and 100 m! —

Plastic storage bags for samples ——
Sample labels —
Chain-of-custody forms

Marker Pens

2 Personal Equipment
Commumcation radio

PPE, as discussed 1n the Health and Safety Plan

(4011-REV-0002) (surtwatfrm) (02/34/92 11:04am) Pagelof3
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT
Wnst or pocket watch

Rain gear

Duct tape

Pocket knfe

First sid kut

Water cooler, filled with dnnking water, and paper cups
3.Stresm-Gaging Equipment

Clipboard with stning to attach to hydrographer Gf deared)

Velocity chart

Type AA current meters with spare parts (for hugh flow condstions only)

1 pygmy meter, with very small screwdniver

1 wading rod (complete)

1 head set (complete for wading measurements) and/or velocity meter

1 pair waders

1 stop watch

2 life jackets (for pond sampling in & boat)
Calibrated volumetnc contaners

Steel tapes and/or taglines, as required
Axe

Shovel

Meter O1l

4 Decontarmination Equipment

Nonphosphate detergent

Dustilled water, and, if desired, potable water

Buckets with lids, or other containers for savironmental water
Brushes

Plastic Sheeting

(4031-REV-0002) (surfwat.trm) (02/34/92 11-04amm)

Ferm SW.1B
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

5 Hand Tools and Supplies

Tool box

1 claw hammer

2 10 4 screwdnvers (small to large)
1 ordinary phers

1 roll electnician’s tape

6 Forms and Supohes

1 bnefcase equipped with the following

Apphlicable SOPs, HSP, FSP, and other required documentation
All necessary forms
Logbooks

Field folders for site to be evaluated

7 Automotive Equipment

Jack

Chains

Spare tire

Automobile accident forms
Credit cards

Tow rope or chan

Jumper cables

(4011 REV-0002) (surtwaltrm) (02/34/92 11-04am)

Form SW 1B
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20 PURPOSE AND SCOPE

3.0

4.0

41

"lw

Thus standard operating procedure (SOP) describes procedures that will be used at the Rocky Flats
Plant (RFP) to obtain measurements of surface water parameters in the ficld. These parameters
are temperature, dissolved oxygen, pH, alkalimty, specific conductance, total residual chlorine, free
chlonne, turbidity, hardness, and mitrates This SOP descrnibes ficld measurement procedures,
personnel responsibiliies and qualifications, and quality assurance/quality control (QA/QC)

RESPONSIBILITIES AND QUALIFICATIONS

Personnel measuring surface water field parameters will be geologists, hydrologsts, engineers, or
field techmcians with an appropnate amount of apphicable ficld expenence or on-the-job tramming
under supervision of another qualified person.

REFERENCES

SOURCE REFERENCES

The following is a hist of references reviewed prior to the wnting of this procedure:

A Compendum of Superfund Field Operations Methods EPA/540/P-87/001 U.S Environmental
Protection Agency. Washington, D C  1987.

Data Quahty Objectives for Remedial Activitics Development Process EPA/540/G-87/003 US

Environmental Protection Agency Washington, D.C 1987

LR Kister and W.B Garrett Ficld Gwdehpes for Collection, Treatment and Analysis of Water
Samples, Anzona Distnct U S Geological Survey, Water Resources Division  November 1984

(4011-540-0008.940)( SWZREV.2)(02/26/92)
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HACH DR/2000 Spectrophotometer Handbook, 1988

HACH ONE Electrode System Manual. 9-8-89-SED HACH Company Loveland, CO 1989
HACH Ouick Reference Card K81-2ED HACH Company Loveland, CO.

Instruction Manual Model 44600 Conductivity/TDS meter 5-23-89-6ED HACH Company
Loveland, CO 1989

for 1 for Water and Waste EPA-600/4-79-020 March 1983 Methods
) 150 1 and 330.5

Standard Methods for the Examination of Water and Wastewater 16th Edition Method 212. 1985

The Environmental Survey Manual DOE/EH-0053 Appendix E, "Field Protocols and Gwudance *
U.S Department of Energy Washington, D C. August 1987

NPDES/FFCA Operations Samphng Plan. Environmental Management Surface Water Division,
" Rocky Flats (In Progress) ~

42 INTERNAL REFERENCES
Related SOPs cross-referenced by this SOP are as follows
. SOP FO.3, General Equpment Decontamination

. SOP FO 7, Handhng of Decontamination Water and Wash Water

LT

(4011-540-0098-940)(SW2REV.2)(02/26/92)
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. SOP FO 13, Containenzing, Preserving, Handling, and Shipping of Soil and Water
Samples .
. SOP SW .3, Surface Water Samphing
5.0 FIELD MEASUREMENT PROCEDURES

51

Calibration procedures for the equipment descnibed 1n this section are found in Appendixes SW.2A
and SW.2B

TEMPERATURE

Temperature mecasurements will be made with a lugh quality mercury-filled thermometer or
thermistor having an analog or digital readout device This thermometer 1s to have been
standardized by comparison with a thermometer calibrated agamst a National Institute of Standards
and Technology (NIST) calibrated thermometer All temperature-measunng devices will be scaled
to indicate degrees Celsius and marked as appropnate to meet data quality objectives Glass
thermometers will be transported 1n a protective case to prevent breakage Thermometers will be
Teflon® coated safety type, 305 mm mn length, and scaled from -20°C to +110°C in 1° increments
(VWR CAT No. 61017-823 or equivalent) Field thermometers will also be enclosed 1n an armored
casing to prevent breakage (VWR CAT No 61017-562 or equivalent)

Temperature measurcments made for the purpose of providing adjustment factors for other ficld
parameters will be conducted simultancously with those related measurements Volumes and
methods of collection will be determined by the procedural requirements of the primary field
measurement taken. Thermometer or thermistors used in the ficld will be standardized at least

monthly against an NIST traceable thermometer

(4011-540-0098-540)(SWIREV 2)(02/26/92)
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Procedure

Sampling personnel shall wear chemical-resistant gloves, which will be disposed of
between sites, when performing ficld temperature measurements.

Only mercury-ﬁlleci thermometers or thermustors that are in calibration will be
used

Inspect the thermometer before each field trip to ensure that there are neither

cracks mn the glass nor air spaces or bubbles 1n the mercury

If a thermometer should be broken 1n the field, the location will be noted in the
logbook and the site supervisor and health and safety officer will be notsfied

mmediately

Allow the thermometer or thermistor enough time to equlibrate to outside
temperature when removed from a ficld vehucle

Insert the thermometer or thermistor into the stream  Swarl the thermometer or
thermustor if the medium 15 calm and take the temperature reading when the
mercury column or digital readout stabilizes

Record the temperature reading 1n the ficld logbook to the nearest +0.5°C

Decontaminate the thermometer or thermustor m accordance with SOP FO.3,
General Equuipment Decontamination,

{4011540-0098-940)(SW2REV 2)(02/26/92)
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. Liquids from decontammation operations will be handled in accordance with SOP
No FO 7, Handhing of Decontamiation Water and Wash Water.

52 TOTAL RESIDUAL CHLORINE (TRC)

Collect a representative 500-ml grab sample from the collection point into a sample bottle n
accordance with SOP SW.3, Surface Water Sampling. Pour off approximately 50 ml to be used to
determine TRC concentration Cap remaimng sample and retan n a cool location for later use

n determuning pH, alkalinity, and other ficld parameters

Samples for analytes that are susceptible to changes in chemical composition due to hugh levels of
TRC must be speaally preserved when this condition exists Before collection of samples at a
samphng site, the TRC concentration must be measured At sites where the concentration 15

- measured to be 2 0.20 mg/l1, volatile organic compounds (VOCs), cyamde and BNA samples will
be preserved m accordance with SOP FO 13, Contamenzing, Preserving, Handling, and Shipping
of Soil and Water Samples In the event that msufficaent water 1s available to collect the entire
sample suite, TRC should still be measured before sampling to determine sample preservation
requirements It 1s not necessary to measure TRC first if VOCs, cyamde or BNA are not being
collected If the TRC concentration exceeds 0.50 mg/¢ for any N.PDES discharge ponts, contact
the site supervisor immediately The site supervisor will then contact the Environmental
Management Surface Water Division at Rocky Flats

TRC measurcments at RFP will be conducted with a HACH DR/2000 spectrophotometer or

equivalent See equipment manufacturer’s mstructions for equpment-specfic procedures. Take care

to ensure that ampul tips are broken under water

(4011-540-0098-940)(SW2REV 2)(02/26/92)
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53 TOTAL FREE CHLORINE (TFC)

54

541

The procedure for the measurement of this field parameter is included here to provide a reference
for programs which may include this parameter (i.c, NPDES sampling).

TFC measurements at RFP shall be conducted with a HACH DR/2000 Spectrophotometer or
equivalent See equpment manufacturer’s nstructions for equpment-specific procedures.

DISSOLVED OXYGEN (D.O.)
YSI Model 57 D.O. Meter
Procedures for the YSI Model 57 D O meter will be as follows.
. Inspect the membrane before each field use for air bubbles, oily film, and/or
boles If the membrane 1s defective, 1t must be replaced and soaked before

recahbration in accordance with manufacturer’s iterature

. Calibrate the meter at each site prior to use. Instructions for the calibration
procedure are mcluded 1n Appendix SW.2B

. Perform an mn-situ measurcment by placing the D O electrode into the medium
to be measured and reading the D O meter to the nearest 0.1 mg/l. Record the
D O concentration and the range setting of the D.O meter

. If the D O. meter 1s equpped with an operational thermometer, read the water
temperature at the time the D O 1s measured. If the meter does not prowvide a

(4011-540-0098-940)(SW2REV.2)(02/26/92)
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temperature reading, measure and record the water temperature as described in
Subsection 51

. Consult Table 1 of Appendix SW.2B for the solubility of oxygen at the recorded
temperature If the measured D O value exceeds the solubility of oxygen at the
given temperature, the D.O value should be venfied n the field by another
method. The HACH DR/2000 can be used for this purpose. Consult the HACH
manual for detailed instructions. Record the second D.O value 1n the comment
section of the field data collection form

. Protect the YSID O probe when not in use to prevent the membrane from drying
out or freezing
. Sampling tools, mstruments, and equpment will be protected from sources of

contamunation before use and decontarminated after use as speafied mn SOP FO.3,

General Equipment Decontamination.

. Sampling personnel shall wear chemical-resistant gloves, which will be disposed of
between sites, when performung field D O measurements

. Manufacturer’s operating manuals and calibration procedures wll be followed

542  Hach DR/2000 Spectrophotometer

Dissolved oxygen may be measured using the Hach DR/2000 Spectrophotometer See the
manufacturer’s instructions for speafic procedures

(4011-540-0098-940)(SW2REV 2)(02/26/92)
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55 pH

Mcasurements of pH are affected by changes 1n temperature Mechanical and chemical changes
i pH measunng clectrodes due to temperature change can cause erroncous pH readings. The
HACH Onc pH meter 1s a temperature compensating device This or similar devices should be
used for pH measurement to avoid mntroducing error

The pH of water 1s also affected by exposure to the atmosphere Carbon dioxide can escape from
an exposed grab sample, thus altering pH in the sample As described mn Subsection 5.2, Total
Residual Chlorine, the grab sample used for field parameter measurements should be capped and

retamed 1 a cool location to avoid pH changes

pH 1s a measure of the activity of hydrogen 1o0ns in solution Water samples will have varying iome
species and 1onic strength, both of which affect the hydrogen 10n activity Accurate determination
of pH 1s difficult 1n high 1omc strength solutions duc to this phenomenon. Proper electrode
conditioning 1s necessary when measuring the pH of hugh iomc strength solutions

Meters will be calibrated daily 1n the laboratory or field trailer prior to ficld use Meters will also
be checked against a pH 7 0 buffer 1n the field prior to use at each sampling site Buffer solutions
will be changed penodically for calibration checks

If sample pH 1s less than 6 or greater than 9 pH umts at NPDES discharge ponts, report results
mmediately to site supervisor, who will then report to the Environmental Management Surface
Water Division at Rocky Flats

Alkalinity measurements will accompany and immediately follow pH measurements detailed in this
procedure and are to be considered an extension of the pH measuring process, not as an
mdependent operation

{4011-940-0098-940)(SW2REV 2)(02/26/92)
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Measurements 1n the field will be performed 1 the following manner (EPA method 150 1)

Note

Before each ficld actmty, check the meter for cracked or fouled electrodes and

battery condition 1n accordance with manufacturer’s recommendations.

Check the mstrument prior to use at the site by observing the reading obtaned
with a pH 7 0 buffer solution The probe shall be free of contamination and dry
before 1nsertion into the buffer to it cross-contammation and/or cilution of the
solution Recalibrate the mstrument if pH 1s more than .2 pH units greater or less
than buffer pH for the given temperature

Thoroughly rinse the electrode and temperature probe with distilled water and

remove excess water

When measuring samples of high iomc strength, condition the electrode after
cleaming by dipping it mto a portion of the sample water to be measured After
enc munute, remove the electrode, blot dry, and then immerse 1n a fresh portion

of the sample

$effuric acid reagent (0 1600N or 1600N) will be used m the alkahmity titrations The 0 1600N
H,SO, reagent 1s preferable for alkalimties less than 100 mg/l. Above 100 mg/1, the 1 600N H,SO,
is preferable due to ime constraints, but this lugher concentration of aad 1s only to be used after
previously recorded titrations indicate alkalimty greater than 100 mg/l.

If the 0 1600N reagent has been sclected, measure 50 ml of the 500-m] sample 1n
a volumetrnic flask, then pour it into 2 100-ml beaker containing a magnetic stir
bar. Ths sample must be exactly 50 m!

(4011-940-0098-940)(SW2REV 2)((02/26/92)
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56

ALKALINITY

If the 1 600N reagent has been selected, place 50 ml of the grab sample into a 100-
ml beaker as above, or place 100 ml into a 250-ml beaker contaimng a magnetic
stir bar Leave the magnetic strning device off until the alkalimty titration
procedure has begun. The sample, whether 50 ml or 100 ml, is measured with a
volumetric flask and must be exact

Place the clectrode and the temperature probe nto a beaker contaimng 100 m! of
the 500-ml sample and swirl the electrode at a constant rate until the meter
reading stabihizes The stirnng rate should be maintained so as to mmmze the
surface disturbance of the sample

Note and record the indicated temperature of the sample to the nearest + 01° C,
and the pH to the nearest = 01 pH umt

Runse the electrode and temperature probe thoroughly with distilled water and

store 1n accordance with manufacturer’s recommendations

Sampling tools, instruments, and equpment will be protected from sources of
sentamination before use and decontaminated after use as specified in SOP FO 3,
General Equipment Decontamnation

Sampling personnel shall wear chemical-resistant gloves, which will be disposed of
between sites, when performing ficld pH measurements.

Alkalinity measurements will accompany and immediately follow pH measurements detailed n
Subsection 5.5 of this procedure Titration with an appropnate acid reagent wall be used to measure

{4011-940-0098-M0)( SWZREV 2)(02/26/92)
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alkalimty Alkalnity measurements at the RFP will be conducted with a HACH digital tstrator or
equivalent Follow the general procedures described below and sce equupment manufacturer’s
instructions for detailed equipment-speafic titration procedures

. Sampling personnel will wear chemical-resistant gloves, which will be disposed of
between sites, when performing alkalimty measurements.

. Determine the appropriate end-point pH according to alkahmity species in question

(4.5 or 4.5 and 8.3 if mtial pH>823].

. Prepare sample and titration assembly

. Titrate to endpoint pH by making smaller additions of acd as the endpomnt 1s
approached

. Use appropriate conversions based on reagent normalty and sample size to
calculate alkahnity

5.7 SPECIFIC CONDUCTANCE (SC)

Conductance 1s a measure of the ability of an aqueous solution to conduct electrical current and 1s
expressed 1n reaprocal ohms (mhos) The International System of Umits uses the siemen(s) to
represent mhos The siemen will be the unit used mn this SOP

The physical dimensions of a conductance measuning probe define the cell constant for the probe
When this constant 1s known and apphed, conductance 15 converted to units of specific conductance
(SC) (ak a, conductivity) Most waters have a SC much less than 1 siemen, therefore, data will be

reported mn milhsiemens (ms)/cm or mucrosiemens (us)/cm

(4011-540-0098-940)(SW2REV 2)(02/26/92)
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The Hach 44600 Conductivity/TDS meter has been pre-set in the factory with a cell constant of 10
The cell constant 15 determuned by using a potassium chionide (KCI) standard solution. The
temperature cocfficient (used i cell constant determimation) of most waters is only approxumately
the same as that of the KCl solution. The greater the temperature difference between the KClI
standard and the sample, the greater the uncertamnty in the measurement of SC For greatest
measurement accuracy, the KCl solution and the sample should both be 25° C

SCincreases with temperature The meter 1s temperature compensating, correcting readings to the
standard temperature 25°C, over the temperature range 0-100°C Thus, no error should be

mntroduced 1n conductivity measurements due to temperature

The HACH 44600 Conductivity/TDS meter will be standardized each day before ficld actvities
against a 1000 us/cm solution and a 10,000 wus/cm solution These standards define the hmuts,
between which conductivity readings are rehable  Solutions of particularly high 10mic strength (wath
conductvity > 10,000 us/cm) should be diluted to 50 percent strength until readings fall within the
prescribed hmats

The following method will be used to measure SC 1n the ficld (EPA method 330.5)

. Before cach field activity, check the meter for damage to the probe and for weak

battenies 1n accordance with manufacturer’s recommendations.

. Calibrate the meter 1o the field prior to use at cach site. Instructions for the
calibraton procedure are included 1n Appendix SW2A.

. Thoroughly rinse the probe 1n distilled water and remove excess water by gently
shaking and drying with clean paper towel before immersion 1n the sample

(4011-540-0098-540)(SWZREV 2)(02/26/92)
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. A 250-ml portion of the 500-ml grab sample described in Subsection 5.2, Total
Residual Chlonne, will be measured for SC

. Immerse the probe mto the sample to a depth of at least 1 inch below the surface
of the sample Agitate the probe gently to dislodge any trapped air bubbles and
allow the meter reading to stabilize

. Record the temperature and the temperature-compensated reading in the daily
field logbook )

. Runse the probe thoroughly with distilled water after use and dry with a clean
paper towel

J Sampling tools, instruments, and equipment will be protected from sources of

contamination before use and decontaminated after use as speafied in SOP FO.3,
General Equipment Decontamination

. Samphng personnel shall wear chemical-resistant gloves, which will be disposed of
between sites, when performing field conductivity measurements.

58 SILICA (SiO,)

In the event that S10, measurements are needed, the Silicomolybdate method 1s used to measure
silica 1n the range of 0 - 100 mg/l, and the Heteropoly Blue method measures silica mn the 0 -
16 mg/l range Silica measurements at RFP will be conducted with a HACH DR/2000
spectrophotometer or equivalent See equipment manufacturer’s instructions for equipment-specific
procedures

(4011-940-0098-940)(SW2REV 2)(02/26/92)
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59 TURBIDITY

This procedure describes the measurement of turbidity using the HACH DR/2000
Spectrophotometer absorptometric method. The turbidity test measures an optical property of the
water sample which results from the scattering and absorbing of hght by the particulate matter
present The amount of turbidity registered is dependent on such vanables as the size, shape, and
refractive properties of the particles This procedure 1s cahbrated using formazin turbidity
standards, and the readings are in terms of formazin turbidity units (FTU)

. Sampling personnel will wear chemical-resistant gloves, which will be disposed
between sites, when performung turbidity measurements

. Enter the stored program number for turbidity; press “750 Read/Eater.* The
display wall show "Dial nm to 450 "

. Rotate the wave length dial until the small display shows "450 nm "

. Press "Read/Enter " The display will show "FTU Turbidity *

. Pour 25 ml of deionized water (blank) mnto a sample cell.

. Place the blank into the cell holder and close the hght shield.

. Press "zero” and the display will show "wait” and then "0 FTU Turbiduty *

. Agtate the sample designated for turbidity measurement so that all sediments are

suspended Pour 25 ml of the sample into another clean sample cell, place nto
the cell holder and close the hght shield

(4011-540-0098-940)(SW2REV.2)(02/26/92)
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. Press "Read/Enter” and the display will show "wait® and then the result in FTUs
will be displayed
. Read value and record in logbook
510 HARDNESS

Hardness 1s defined as a charactenstic of water which represents the total concentration of calcium
and magnesium ions expressed as their calaum carbonate equivalent (mg/l CaCO,) Calcium and
magnesinm 1ons are the prninaple causes of water hardness Although less common 1n natural
waters than calaum and magnesium, other 1ons (Le , iron, aluminum, manganese, strontium, zinc
and hydrogen) are capable of producing the same hardness effect and will be included in the results

Ethylenediaminetraacetic acid and its sodium salts (abbreviated EDTA) form a chelated soluble
complex when added to a solution of certain metal cations If a small amount of a dye such as
Enchrome Black T or Calmagite 1s added to an aqueous solution contamng calcium and
magnesium ions at a pH of 100+0 1, the solution becomes wine red. If EDTA 1s added as a
titrant, the calcium and magnesium wall be complexed, and when all of the magnesium and calaium
has been complexed the solution turns from wine red to blue, marking the ead point of the titration
Magnesium 10ns must be present to yield a satisfactory end point  To insure this, a small amount
of complexometnically neutral magnesium salt of EDTA (Mg-CDTA) 1s added to the buffer (HACH
Buffer Solution, Hardness 1); this automatically introduces sufficient magnesium

This procedure describes the measurement of hardness using the digatal titration method for an
expected concentration range of 0-250 mg/1 total hardness

. Sampling personnel shall wear chemical-resistant gloves, which wll be disposed
between sites, when performung hardness measurements

(4011-940-0098-9M0)(SW2REV .2)(02/26/92)
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. Attach a clean 90° dehvery tube to a 0 800M EDTA Titration Cartridge Twast the
cartridge onto the titrator body Hold the Digital Titrator wath the tip pomnting up
Flush out the air 1n the delivery tube by turning the delivery knob until a few
drops of titrant are ejected from the tube and no wisible air remains i the
cartndge Reset the counter to zero and wipe the tip. Attach the digital titrator
to the laboratory stand.

. Using a graduated cyhinder, add 100 ml of sample mto a 125-ml erlenmeyer flask
contaiming a magnetic str bar Turn on the magnetic stirrer and maintain a rate

! so as to mimmize the surface disturbance of the sample

. Add 2 ml of Hardness 1 Buffer Solutton and swarl to mix. The addition of this
buffer will bring the pH of the solution to 100401

! o Add the contents of one ManVer 2 Hardness Indicator Powder Pillow and swirl
to mix. The color of the solution should turn to wine red.

. Place the delivery tube tip into the solution and titrate the sample until the color

‘ changes from red to blue Titrate slowly toward the end pomt as it takes time for
the reaction and color change to take place, especially 1n cold water A hmat of

5 munutes 1s set for the duration of the titration to mumimize the tendency toward

CaCO, preapitation

. Read the concentration of total hardness (as mg/l CaCO,) from the digital

counter and record the results

it

(4011-540-0098.940)(SW2REV 2)(02/26/9)




W

FIELD MEASUREMENTS OF SURFACE WATER FIELD PARAMETERS

EG&G ROCKY FLATS PLANT Manual: 5.21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW2, Rev. 2
Page: 19 of 21
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management

511  NITRATES

Nitrate represents the most completely oxdized state of nitrogen commonly found in water. Nitrate
forming bactena convert mitrites (NO,) mto mtrates (NO,) under acrobic conditions and hightning
converts large amounts of atmosphenc mtrogen (N,) directly to nitrates High levels of mtrate n
water mdicates biological wastes 1n the final stages of stabilization or run-off from heawly fertilized
fields Nitrate nch effluents discharged into recerving waters can degrade water quality by
encouraging excessive growth of algae

This procedure describes the measurement of Nitrate using the HACH DR/2000
Spectrophotometer absorption method

. Samphing personnel shall wear chemical-resistant gloves, which will be disposed
between sites, when performing Nitrate measurements

. Enter the stored program number for Nitrate, High Range, press "360
Read/Enter* The display will show "Dial nm to 500 "

. Rotate the wave length dial until the small display shows "500 nm *
. Press "Read/Enter * The display will show "mg/l N NO; - H AV*
. Collect at least 40 ml of sample 1n a 50 ml beaker Fill the rubber ampul cap with

sample Fill a NitraVer § Nitrate AccuVac Ampul with sample by immersing it
in the beaker and breaking the tip along the side of the beaker Keep the tip
mnmersed while the ampul fills completely Cover the ampul with the cap

(4011-940-0098-540)(SW2REV.2)(02/26/92)
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. Press "Shift Timer". A onc munute mmng peniod will begin. Invert the ampul

repeatedly until the timer beeps. Wipe off any hqud or fingerpnints

. When the umer beeps, press "Shuft Timer". A five minute reaction time will begin
An amber color will develop if mitrate-mtrogen 1s present

. Fill a zeroing vial with at least 10 ml of sample (the blank)

. When the timer beeps, the display wall show- "mg/l N NO, - H AV" Place the
blank mto the cell holder and close the light shield

. Press "Zero” and the display will show "Wait" and then "0 0 mg/l1 N NO, - H AV"
) Place the AccuVac ampul into the cell holder and close the hght shueld
o Press "Read/Enter” and the display will show "Wait", then the mitrate result n

mg/1 mtrate-mtrogen (NO,-N) will be displayed Record the value
6.0 QUALITY ASSURANCE/QUALITY CONTROL
Quality assurance (QA) and quality control (QC) activities will be accomphished according to
applicable project plans as well as qualty requirements presented n this SOP. Equpment

mspection and calibration QC requrements for each ficld parameter measurement procedure are
descnibed mn Section 50 of thus SOP

{4011-940-0098-340)( SWZREV 2)(02/26/92)
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7.0 DOCUMENTATION

Information required by thuis SOP wall be documented on the Surface Water Data Collection Field
Notes Form (Form SW 1A) or the NPDES daily log shects NPDES log sheets are descnbed in
the NPDES/FFCA Operations Samphng Plan Use of these forms 15 described in SOP SW 1,
Surface Water Data Collection Activities Data requred by this SOP mclude calibration records
and measurements of temperature, D O, pH, alkahmty, SC, TRC, TFC, turbidity, hardness and

nitrates

§4011-540-0098-540)(SWZREV 2)(02/26/92)
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APPENDIX SW2A - CALIBRATION AND STANDARDIZATION PROCEDURES

Al

These mstructions are for the use of persons who will use these field measurements on a daily basis
and are not mtended to either supersede or supplement required penodic laboratory calibration or
manufacturer’s gmdance for imtiation of new equupment. In all cases, care will be taken to ensure
that reagents and standards are employed that have not exceeded their expiration dates

Standardization 1s the process of determining the deviation between the known value of a standard
and the value for that standard measured by an instrument Calibration 1s the process of adjusting
an mstrument by that deviation such that known and measured values for a standard are equivalent

THERMOMETER AND THERMISTOR STANDARDIZATION

Measured values of speafic conductance, pH, and D O are all temperature-dependent and the
mstruments used to measure these parameters also measure and/or compensate for temperature
effects Therefore, accuracy of the temperature measurements obtained with these wstruments, as
well as any thermometers utiized to measure temperature, must be determuned and a record

maintained

Laboratory temperature standardization of these mstruments will be performed and documented
on cach instrument monthly The thermometers and thermustors 1n each instrument being utihzed
wll be standardized against a thermometer traceable to an NIST calibrated thermometer Accuracy
will be determined throughout the expected working range (generally 0° to 35°C) A three-pomnt
standardization withun the working range will be used to venfy accuracy The following procedure
wlll be followed

1 Have ready solutions of water 1n the following temperature ranges. 0 to 10 °C,
151t025°C,30t040°C

2. Immerse the thermistor or thermometer and the NIST traccable thermometer into
the 0-10 degree C solution. After allowing time for readings to stabilize, record
the rcadings of the NIST traccable thermometer and the thermustor or
thermometer being standardized

k | Repeat Step 2 using the 30-40 degree C solution. If the temperature value of the
thermistor can be adjusted from external control knobs on the mnstrument, then

(4011-940-0098-240)(SWZREV 2)(02/26/92) A-1
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the temperature reading of the instrument should be adjusted to the temperature
reading of the NIST tracecable thermometer and the adjusted value noted 1n the

logbook
Repeat Step 2 using the 15-25 degree C solution

Thermometers must read within + 10°C of the NIST traceable thermometer
Thermometers reading outside this range will not be used for ficld measurements
Thermistor readings should be within + 2°C of the NIST traceable thermometer
Instruments with temperature readings outside this range should be returned to
the factory for cahbration.

CALIBRATION OF THE HACH DR/2000 SPECTROPHOTOMETER

The HACH DR/2000 Spectrophotometer, used 1 the measurement of total residual chlorine and
other parameters, 1s pre-calibrated by the manufacturer Consult the HACH instrument manual 1n

the event mnstrument problems occur

CALIBRATION OF THE YSI DISSOLVED OXYGEN (D.O.) METER

A31 Cahbration in the Base Laboratory

Cahbration of the D.O meter will be performed daily before leaving the base laboratory to check
the meter to see if 1t 1s 1n proper working order This cahbration procedure 1s as follows

Frepare an oxygen-saturated calibration solution by agitating 200 ml to one liter
of distilled water vigorously for approximately five munutes or agitate in blender

for 30 seconds

Turn the nstrument to the "Red Line” setting and adjust the meter needle to
correspond to the red hne on the mnstrument

Turn the instrument to the zero setting and adjust the meter reading to read zero

Place the probe into the saturated water Read both the temperature and the
D O value Consult the chart in the manufacturer’s terature and adjust the
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meter scale to the value of saturation at the mecasured temperature and atmospheric pressure

Ad

. If the mstrument cannot be calibrated to withun + 10 percent of the standard value,

it will require maintenance and recalibration pnior to use

Field Calibration

Calibration of the D.O. meter n the ficld will be performed at each sample site with an Awr
Calibration Chamber. Ths device (YSI number 5075, or equivalent) permits calibration of the D.O

meter at the temperature of the water i which the D O 1s to be measured, thereby minmmizing
errors due to temperature differences Steps to follow for calibration are hsted in the mstruction
manual for the YSI Model 57 Dissolved Oxygen Meter Please refer to page 12 of Appendix SW.2B
for calibration procedures Figure 8, also on page 12, 1s a useful diagram found 1n Appendix SW.2B,
illustrating the parts of the calibration unit and the D O probe, and is referred to 1n the calibration
text

CALIBRATION OF THE HACH ONE pH METER

All pH nstruments will receive a daily pre-use cahbration and a post-use standardization, both of

_ which will be recorded m field logbooks and base lab notebooks Before use at cach site, the

instrument will be checked against the pH 70 standard buffer If the mnstrument reading 1s not
within + 0.2 pH units of the standard buffer, the nstrument must be recalibrated.

These procedures will require the use of buffer solutions of the type histed below as required by the
manufacturer -

. pH 4 buffer - potassium hydrogen phthalate
. pH 7 buffer - potassium phosphate, monobasic, and sodium phosphate, dibasic
. pH 10 buffer - sodium carbonate-bicarbonate

Instructions for pre-usc cahbration are

. Turn meter on by pressing POWER key The display will Light

. Depress the pH key
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Next, press the AUTO/MANUAL key. The AUTO indicator should now be lit,
the S1 and pH indicators flashing, and all zeroes appearing on the display

Remove the cap from the electrode/temperature probe and place the probe mto
a stirring pH 4 buffer solution and press the potassium chlonde dispenser button.
Allow approximately 30 seconds after dispensing electrolyte before performing the
next operation

The STANDARD key may now be depressed. Wat until the pH indicator stops
flashing. The S2 indicator will begin flashing and the actual pH value will appear
on the display (Note The display will indicate the actual pH value at the actual
temperature of the buffer solution Consult the vanation chart provnided with the
mstrument to determune if the mstrument is within appropriate parameters )
Record the indicated pH value and temperature, and the adjusted pH value of the
buffer at the indicated temperature from the chart 1n the logbook

Runse the electrode/temperature probe with distilled water and blot dry with a

clean paper towel

Place the electrode/temperature probe into a stirring pH 10 buffer solution and
agam press the dispenser button Waut at least 30 seconds before continuing

Once again, press the STANDARD key S2 will stop flashing. After the pH
mdicator stops flashing, the actual pH value at the given temperature will appear
on the display Record the indicated pH value and temperature, and the adjusted
pH value of the buffer 1n the logbook

If, during cahbration, the digital readout fails to stabihze mn any of the solutions,
replacement of the pH electrode and/or the temperature probe may be necessary

DO NOT PRESS ANY KEY OTHER THAN THE pH KEY at this pont or the
entire calibration procedure will be nulhfied.

Press the pH key
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. Runse the electrode/temperature probe with distilled water and blot dry with a

clean paper towel.
. Place the cap on the probe and place the mstrument in the case
. This mstrument 1s now ready to perform pH measurements

At the end of the day, a post-use standardization will be performed on the instrument. The pH of
the 4, 7, and 10 buffer standards will be measured with the instrument. The values of the standards
and measured values will be recorded 1n the appropnate base lab logbook. Measurement and
documentation of the standard buffers will ensure and document that the instrument is stll
functioning within acceptable hmits Acceptable muts for the instrument will be wathin + 02 pH
units of the standard If the instrument does not consistently stay withun these acceptance Limits,
then 1t will become necessary to cahbrate the mnstrument pnior to use at every site  The sample
manager wil consult with the site supervisor and QA officer, and the QA officer will deade of

cahbration at each site 1s necessary

STANDARDIZATION INSTRUCTIONS FOR THE HACH DIGITAL TITRATOR AND
ALKALINITY TITRANT REAGENT USED FOR THE FIELD MEASUREMENT OF
ALKALINITY'

Calibration of the pH meter will first be accomphshed in accordance with Section A.4 of this
Appendix. Standardization of the digntal titrator wath sulfunic acid reagent (0 1600N or 1 600N) will
be done monthly or each zme a new lot of reagent is received The standardization procedure wall
be accomplished &5 follows

. Measure 50 m! of a 100-ppm alkalinity standard 1 a 50 ml volumetric flask.
. Transfer this solution 1nto a clean beaker contaming a magnetic stir bar
. Place the beaker on a magnetic stir plate

This procedure assumes that the concentration of the purchased alkalimty standard s correct, and
therefore the reagent titrant 1s the solution being standardized
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Load the digital tstrator with the appropriate reagent cartridge (0 1600N or 1 600N
H;S0)

Position the pH electrode and digital titrator-dispensing tube into the beaker
contaiming the 50 mis of the 100-ppm alkalinity standard

Adjust digital count setting knob to ensure that the counts on the digtal titrator

are set at zero

Turn on the stir plate and stir the 50 mls of the 100-ppm alkalinity standard at a
rate that will keep the solution well mixed but not cause splashing.

Measure the imtial pH of the solution

Slowly add titrant to the solution Decrease the rate of addition as the pH
approaches 50

Continue to add titrant until the pH lowers to 4.5

Record the amount of titrant (number of digatal counts) required to bring the pH
to 4.5

Muluply the number of digital counts by the appropniate conversion factor (0.2 if
the 0 1600N H,SO, was used, and 2.0 iof the 1 600N reagent was used)

Record ths result as ppm alkahimty 1n the base lab notebook

If the value obtaned 1s not within + 10 percent of the alkalimty standard, then
cither the acd reagent concentration is not correct or the digtal titrator 1s not
dispensing accurately The problem must be resolved and corrected. Acceptable
titration to within + 10 percent of the alkalimty standard will be obtained before
the titrator and sulfunc acd reagent 1s to be used.
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A6 CALIBRATION INSTRUCTIONS FOR HACH MODEL 44600 CONDUCTIVITY/TDS METER

The HACH Model 44600 Conductivity/TDS meter will be calibrated daily in the laboratory pnor
to use m the field. The mnstrument will not receive a post-standardization since it wall be
standardized 1n the field prior to use at each site

Note' A reading within + 10 percent of the value of the conductivity standard (10,000 or
1,000 pS/cm) and 100 uS/cm for the zero conductivity standard (distilled water) 1s within
acceptable hmiats and the meter may be used for field measurements. However, the meter
should always be set to read as close as possible to the concentration of the standard. The
procedure for calibration of the meter 1s as follows.

Press the POWER 1 key and CND key Venfy that the LO BAT indication does
not appear If LO BAT is indicated, the battery will be replaced .

. Place the instrument probe into the calibration solution to a depth of 1 wnch or
more beyond the vent holes and agitate vertically to release entrapped air bubbles

. Adjust the displayed reading to the value of the conductvity standard and allow
the rcading to stabilize

. Record the display reading 1n the logbook.

. Press the °C key and record the display reading 1n the logbook.

. Remove the probe from the solution and rinse thoroughly wath distilled water

. Place the probe nto fresh, distilied water and repeat the steps indicated above,
recording the appropriate readings Thus establishes a zero point or lower bracket
reading

. The mnstrument 1s now ready to perform measurements

. Repackage the mstrument and probe 1n the case for transport
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Note. In the field the instrument will be standardized aganst an appropnate 10,000 or
1,000 uS/cm standard solution

A7 STANDARDIZATION INSTRUCTIONS FOR THE HACH DIGITAL TITRATOR AND
HARDNESS TITRANT REAGENT USED FOR THE FIELD MEASUREMENT OF HARDNESS®

Standardization of the digatal titrator with EDTA reagent (0.800 M) shall be done monthly or cach
time a new lot of reagent 1s reccived. The standardization procedure will be accomphished as

follows

. Attach a clean 90° delvery tube to a 0.800M EDTA Titration Cartndge Twist the
cartndge onto the titrator body Hold the Digatal Titrator with the tip pointing up
Flush out the ar m the delivery tube by turming the delivery knob until a few
drops of titrant are cjected from the tube and no wisible ar remamns 1 the
cartndge Reset the counter to zero and wipe the tip  Attach the dugstal titrator
to the laboratory stand

. Using a graduated cylinder measure 20 ml of the Calcium Standard Solution, 1000
mg/1 as CaCO,

. Transfer this solution mnto a clean 50 m] beaker containing a magnetic stir bar

. Turn on the magnetic stirrer and mantamn a rate so as to mummize the surface
disturbance of the sample

. Add 2 ml of Hardness 1 Buffer Solution and swirl to mix.

. Add the contents of one ManVer 2 Hardness Indicator Powder Pillow and swirl
to mx. The color of the solution should turn to wine red.

. Place the delivery tube tip into the solution and titrate the sample until the color
changes from red to blue Titrate slowly toward the end pomnt as 1t takes time for
the reaction and color change to take place, espeaally in cold water. A it of
5 minutes 15 set for the duration of the titration to mmmmize the tendency toward

CaCO, preapitation.
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. Read the concentration of total hardness (as mg/l CaCO;) from the digital
counter.
. Record this result i the base lab notebook.

. If the value 1s not within + 10 percent of the hardness standard, then cither the
reagent concentration 1s not correct or the digital titrator is not dispensing
accurately The problem must be resolved and corrected. Acceptable titration to
within +10 percent of the hardness standard will be obtained before the titrator
and EDTA reagent 1s to be used.
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20 PURPOSE AND SCOPE

30

luw

4.0

41

This standard operating procedure (SOP) describes sampling procedures, documentation, and
equpment that will be used to collect water quality samples from surface water data collection sites
at Rocky Flats Plant (RFP) More than one sampling method 1s required because flow conditions
vary from site to site  In consideration of these vaned conditions, this SOP descnbes methods that

are to be used based on the site-specific flow conditions

RESPONSIBILITIES AND QUALIFICATIONS

The project manager or task leader 1s responsible for assigning project staff to complete surface
water data collection activities at the RFP  The task leader 1s also responsible for ensuning that this

and other appropnate procedures are followed by project personnel

Personnel sampling surface water will be geologists, hydrologsts, engineers, or field technicians with
an appropriate amount of apphcable field expenience or on-the-job tramning under supervision of

another qualified person
REFERENCES
SOURCE REFERENCES

The following 15 a hst of references reviewed pnor to the wnting of this procedure

Kister, L R and W B Garrett. Figld Gwdchnes for Collection, Treatment, ard Analysis of Water

Samples-Arizona District US Geological Survey, Water Resources Division  November 1984

(4011 940-0099-940)(SW3IREV.2)(02/26/92)
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Test Methods for Evaluating Sohd Waste Physical/Chemical Methods, SW-846 EPA  September
1986

US Department of Energy The Enwvironmental Survey Manual DOE/EH-0053, Washington,
D C August 1987

US Department of the Interior National Handbook for Recommended Methods for Water-Data
Acquisition Office of Water Data Coordination, Geological Survey Reston, VA 1977

US Environmental Protection Agency Standard Operauing Procedures and Quality Assurance
Manyal Environmental Services Division, Region VIII. Athens, GA January, 1988

NPDES/FFCA Operations Samphing Plan Environmental Management Surface Water Division,
Rocky Flats (In Progress)

42 INTERNAL REFERENCES

Related SOPs cross-referenced by this SOP are as follows

. SOP FO.3, General Equipment Decontamination

. SOP FO 13, Containenizing, Preserving, Handling, and Shipping of Soil and Water
Samples

. SOP SW 1, Surface Water Data Collection Activities

U] SOP SW.2, Field Measurement of Surface Water Parameters

. SOP SW 4, Discharge Measurements

. SOP SW 8, Pond Sampling

. SOP SW 9, Industnal Effluent and Pond Discharge Samphng

(4011-940-0095-940)(SW3IREV.2)(02/26/92)
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5.0 METHODS

Surface water flow conditions vary geographically and seasonally Therefore, the followng hst wall
be used as a gmdeline 1n 1dentifying techmques of sampling which will correspond to the sample site
flow conditions Thus List 1s based upon the most often observed flow conditions at the RFP surface
water sites If field sampling crews encounter flow conditions not described under any of the histed
categornies, they will use their best judgement 1n varying one of the approved techmques n order
to obtain samples The techmaans will carefully document the site conditions which necessitated
deviation from the approved methods and will also carefully note the method used to obtan the

samples

The flow conditions which have been most frequently encountered, and sections of thuis SOP

containing methods to be used at these sites, are

1 Flowing, channelized streams

The sampler will use methods described 1n Subsection 5 3 2, Samples Collected by
Container Immersion

2 Pipes

Depending on site conditsons, use Subsection 5.3.3, Samphing of Standing Water,
Subsection 53 4, Remote Sampling; or Subsection 53.5, Sampling Under Low
Flow Conditions If the pipe discharges sufficent volume 1nto a channechzed
stream, use Subsection 532, Samples Collected by Container Immersion or as
described 1n SOP SW 9, Industrial Effluent and Pond Discharge Samphing The
sample contamer should not contact the pipe in order to avoid mobilizing

(4011-540-0099-940)(SW3REV 2)(02/26/92)
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matenals which may be loosely attached to the pipe causing these matenals to

contaminate the sample
Small ponds

The sampler will use Subsection 5.3.3, Sampling of Standing Water or Subsection
534, Remote Sampling

Interceptor ditches
Samples may be obtained by methods described in Subsection 5.3.3, Sampling of
Standing Water, Subsection 5.3 4, Remote Sampling or Subsection 5.3.5, Sampling

Under Low Flow Conditions, or Subsection 5.3 2, Samples Collected by Container

Immersion, depending on conditions

Sumps or Standpipes

These will typically contan low volumes of water, and are sampled by methods
detaled in Subsection 53.3, Sampling of Standing Water or Subsection 53 4,
Remote Sampling

Low Flow Conditions

Samples will be obtained in accordance with Subsection 5 3.5, Samplng Under
Low Flow Conditions

Seep Areas

(4011-940-0099-940)(SW3REV 2)(02/26/92)



-~

SURFACE WATER SAMPLING

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW3, Rev. 2
Page: 6 of 16
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management

51

52

521

Samples are to be collected 1 accordance with Subsection 5.3 5, Sampling of
Standing Water

OVERVIEW

Surface water samples are to be collected as grab samples Grab samples characterize a medium
at a particular pomnt in space and tme Grab water samples are collected by sample contaner
immersion or by using a transfer device, such as a beaker or dipper as described 1 Subsection 5.3 2,
Samples Collected by Contamner Immersion and Subsection 522, Sample Transfer Dewices,

respectively
EQUIPMENT FOR COLLECTING SAMPLES
Equipment used for collecting surface water samples will include

. Laboratory-provided sample containers

o Sample transfer devices
Laboratory-Provided Sample Contamners

Wherever possible, laboratory-provided sample contawners will be used to collect water quality
samples Alternatively, the containers may be purchased from a supplier who certifies that bottles
have been pre-cleaned to EPA specifications Records of container certification will be kept for

these containers

(4011-940-0099-040) (SWIREV 2)(02/26/92)
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522  Sample Transfer Devices

53

531

Beakers or dippers, composed of Teflon®, stamnless steel or glass, may be used if site conditions
prevent sampling by sample contamer immersion The sclected type of transfer device, the
composition of thus device, and the volume of the device wall be recorded in the field notes The
device 1s placed with the opening upstream at the midpoint of the stream flow The sample will be
poured directly from the beaker or dipper into the sample contamner The sampler wll attempt to

minmize the disturbance of bottom materials
PROCEDURES .

Samples will be collected from the same cross-section of the stream as that used for the discharge

measurement Always collect samples prior to making discharge measurements
Sample Order of Collection

The sample for total residual chlorine (TRC) will be collected and the measurement performed
prior to the collection of any other samples or measurement of any other parameters Preservation
requirements for VOCs, cyamide, and BNA samples are determined by TRC concentration

The following Lst represents the total variety of sample types to be collected on a monthly basis at
each surface water site, and generally gudes the order of collection of the samples The Project

Work Plan may requre different combinations of sample types and contamers

Pnonty Analytes
1 TCL, VOCs
1la EG&G Rad Screen (when required)
2 O and Grease
3 Gross Alpha/Beta, U (233, 234, 235/238)

(4011540-0095-940) (SWIREV 2)(02/26/92)
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4 TCL BNAs
5 Pesticades/PCBs
6 TAL Metals-Dissolved
7 Mayor Ions Cl, F, SO,, S, CO,, HCO,, TDS
and TSS
8 TAL Metals-Total
9 Nitrate/Nitrite (as N)
10 Tntium
11 Total Radionuchdes
12 Pu 239/240, Am 241
13 Sr 89/90, Cs 137, Ra (226, 228)
14 Cyanide
15 Sulfide (H.S)
16 Remaming field parameters

Preferred methods of surface water sample collection are as follows

1 Volatile organic compounds (VOCs) will be collected as described 1n Subsection

5321, Collection of Samples for Analysis of Volatile Orgamc Compounds

2, O4l and grease will be collected as descnibed 1n Subsection 5.3 2 2, Collection of

Samples for Ou and Grease

3 The remaimng samples, depending on surface water flow conditions and location,
wall be collected as described 1n Subsection 5.3.2, Samples Collected by Contawer
Immersion or Subsection 5.2.2, Sample Transfer Devices

532  Sample Collected by Container lmmersion

Collection of samples will be performed as follows

(4011-540-0099 940)(SWIREV.2)(02/26/92)
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Submerge the sample bottle below the water surface with the opening pomnted

upstream at the midpomnt of the stream flow

The sampler will attempt to mimmuze the disturbance of bottom matenals
Allow container to fill to desired volume

Remove the contamner from the water

Preserve the sample, if necessary, and place the cap on the container and tighten
Decontammate the container’s outside surface

Check pH of preserved samples

5§32.1 Collechion of Samples for Analysis of Volatile Organic Compounds (VOCs)

Samples collected for analysis of VOCs must be collected with mimmal disturbance to hmit
acralion The preferred method of sampling for VOCs 1s the collection of a grab sample directly
10 the sample contamner The contamer used for the collection of VOC’s 1s a 40-ml glass vial with

a cap contamng a Teflon®-coated septum The following method will be strictly followed

At the approximate center of the discharge stream, submerge the contamer just
below the surface and coliect a single sample Minimize disturbance as much as
possible 1n order to protect the mtegnity of the sample’s volatile constituents

Allow the wial to fill and form a memscus at the top Place the cap over the vial

so that the Teflon®-coated side of the septum 1s 1n contact with the sample

(4011-540-0099-540)(SWIREV.2)(02/26/92)
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o

Firmly tighten the cap

Invert and gently tap the vial to verify that there are no entrapped air bubbles If
air bubbles are present, disposc of the sample and wial, then select another

contamner and resample
Decontaminate the outside surface of the contamner

If conditions preclude the collection of surface water directly mnto the sample
contamner, VOC samples will be collected by the use of a transfer device The
beaker or dipper should be partially submerged, filied, and retnieved with mimmal
disturbance and delay After retrieval, the sample contamner should be tilted at a
slight angle against the edge of the beaker or dipper allowing the water 1n the
beaker or dipper to slowly empty into the contamer The sample stream should
flow gently down the side of the contaner to ensure mummal sample acration, then

bandle the sample as described 1n Steps 2-5 listed above

§322 Collection of Samples for Oil and Grease

Because ol and grease are relatively msoluble i water and tend to float on the surface of the

water, samples for o1l and grease analysis will be collected, whenever possible, by partial container

mmersion Samples will be collected 1n the following manner

Lower the bottle into the water so that the open mouth of the bottle faces

upstream

Partially submerge the sample contamner so that the mouth of the bottle collects

the sample at the water surface

(4011-940-0099-940) (SW3REV 2)(02/26/92)
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533

3 The bottle wall not be held around the top of the open mouth, as this may result
mn ol and grease attaching to the bolder nstead of entening the bottle

4 Allow the contaner to fill to within about 1.5 inch from the top of the bottle when
practical (if the bottles are not pre-preserved, allow enough remaining room for
addition of the H,SO, preservative) Once the sample 1s collected, water may not
be poured off the top of the contamners because this wall probably result 1n the loss

of a significant portion of any o1l and grease in the sample

5 Remove the contaner from the water, add the preservative, and screw on the cap
tightly
6 Decontaminate the contamner’s outside surface

While this method tends to collect a worst-case ol and grease sample, 1t 1s the only method that
will cosure consistent sample collection and ehmunate the possibility of underestimating the ol and
grease concentration Areas where ol and grease levels are a concern may be sampled later by
collection of samples at the surface and at additional depths if an estimate of average concentrations

1s desired

If low flow conditions prohibit collection of o1l and grease as described above, samples may be
collected by partial tmmersion 1n cooperation with the low flow collation method described last in

Subsection 53.5, Sampling Under Low Flow Conditions
Sampling of Standing Water

Speaal considerations must be taken when sampling pools of standing water which are often found

as detention storage or on saturated ground surfaces Because there 1s no measurable discharge

(4011.940-0099-940)(SW3IREV 2)(02/26/92)
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534

at these locations, the volume of water present will be measured by esimating the depth of water

and the surface area covered by the water

Due to the possibility of small volumes of water 1n areas of standing water the pnonty of sampling
collection discussed 1n Subsection 5.3 1 Sample Order of Collection will be followed The method
of collection for the sampling of an area of standing water with a small volume of water wall follow

guidelines set forth in Subsection 5.3.5, Sampling Under Low Flow Conditions

Only small pools, sumps, or ditches contamning stagnant water that allow sampling from the
approximate center of the pool will be sampled Such a pool will generally be less than 4 feet n
diameter or width and less than 1 foot deep The procedure for the samphing of pools larger than
4 feet 1n diameter 1s covered 1n SOP SW 8, Pond Sampling

Remote Sampling

Standpipes or sumps typically contain small, relatively nonstratified volumes of standing water In
general, the volumes of these bodies of water are sufficiently small so that the action of lowering
a sample contamner into the standing water will produce adequate mixing to chminate any

stratfication which may exist

The preferred method for sampling 1n standpipes or sumps 1s by container inmersion A stainless
steel clamp or Teflon® attached to a stanless steel or alummnum extending rod will be used to hold
the sample contamner Only stainless steel or aluminum rods wall be used for remote sampling The
material (stainless steel or aluminum) composition of the rod will be recorded on the field notes

The contaner will be carefully lowered mnto the standing water and allowed to fill The field crew
member will not allow the extension rod or the sample container to make contact with the sides or

bottom of the standpipe or sump, nor with any pumps or other structures inside the standpipe or

| (4011-540-0099-940)(SW3IREV 2)(02/26/92)



[T

SURFACE WATER SAMPLING

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SWJ3, Rev. 2
Page: 13 of 16
Effective Date: March 1, 1992
Category 2 Organization. Environmental Management

535

sump Such contact may dislodge matenals loosely attached to these surfaces and create a potential

to contaminate the sample -

If a sample contamer cannot be filled by container immersion, then a stainless steel, Teflon®, or
glass beaker or dipper attached to a remote sampling extension rod will be used to obtam a dip
sample The sample will be poured directly from the beaker or dipper mto the sample contamner
The sampling personnel will record 1n the field note the type of container used and the matenal of

whuch the contamner 1s made
Sampling Under Low Flow Conditions

Flow conditions at surface water sampling sites vary seasonally Some of the sites may possess low
discharges with depth of flow being less than 0.5 inch The field sampling crew will attempt to
obtain samples of water at these sites by use of a transfer device The sampler will attempt to
mmize the disturbance of bottom matenals NPDES sites will not be sampled when water depth

1s less than 0.5 inches

Sample contamers will be filled as long as 1t 1s possible to dip water from the small stream mto a
beaker without disturbing bed matenals If flow 1s so low that all sample bottles cannot be filled,
eoflect as many samples as possible while following the order of collecon descnbed in Subsection

5.3 1 and record the site flow conditions

Surface water sites possessing flow depth of less than 0.5 inch, and having no defined channel (1€
seeps), are known to exist at RFP  Field crews may attempt to obtain water samples at such sites

as follows

1 Dig a small depression 1 the soil within the path of flow

(4011 940-0099 940)(SWIREV.2)(02/26/92)
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2 Place a stamnless steel bowl 1n this depression, with the nm of the bowl below the

water surface

3 Allow the bow! to become full of water, to overflow, and to continue to overflow

for several mmutes until sample clanty 1s achieved

4 Obtain samples from the bowl by contamer immersion or by the dip and transfer
method

60 DECONTAMINATION

Procedures for decontamination are set forth 1n the site-specific health and safety plan and SOP
FO 3, General Equipment Decontamination

7.0 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance (QA) and Quality Control (QC) activiies will be accomphshed according to
apphcable project plans as well as quality requrements presented m this SOP

QC samples for surface water sampling fall mto five categones

o Duplicate

. Matnx spike

. Matrix spike duplicate
. Equipment nnsate

. Field blank

(4011-540-0095-540 {(SW3REV 2)(02/26/92)
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SOP SW 13, Contamnenzing, Preserving, Handling, and Shipping of Soil and Water Samples
describes the general handling of samples, ncluding QC samples Applicable Workplan/Quality
Assurance Addenda specify QC sample frequencies

Sample collection procedures for duplicate, matrix spike, and duplicate matrix spike samples wall
be the same as those described for real sample collection 1 Section 50 Duphicate samples wall be
collected immediately after the suite of regular analytes have been collected These samples are
to be taken mn the same location as the original samples Duphcate samples are collected and
analyzed to provide an indication of overall sampling and analytical precision  Matnix spike and
matrix spike duphcate samples are used to provide measures of laboratory consistency in analytical

and storage procedures

An equipment rinsate sample 1s intended to check for potential contamination of the sample by the
sampling equpment For the surface water sampling operation, a rinsate sample will be collected
from sampling equipment before the samphing equipment 1s used Approximately 3 hiters of distilled
water will be rinsed over a decontaminated sampler and collected 1n a large decontam:nated
stamless steel bowl A decontammated glass or stainless steel beaker will be used to dip the water
from the bowl and fill the sample bottles The nnsate samples will be analyzed for the same
parameters as the surface water samples Equpment nnsates provide an wndication of the

effectiveness of decontamination procedures
Field blank samples are contaners filled at the sampling station with distilled or detonized water

that are handled and transported the same as the other samples to check for potential cross-

contamination resulting from sample collection, preparation and transportation procedures

(4011-540-0099-940)(SW3REV.2)(02/26/92)




-~ SURFACE WATER SAMPLING

)
EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS

EMD MANUAL OPERATION SOP Procedure No.. SW3, Rev. 2

Page. 16 of 16

Effective Date: March 1, 1992

Category 2 Organization: Environmental Management

8.0 DOCUMENTATION

Information required by thuis SOP will be documented on the Surface Water Data Collectson Field
Notes form (SW 1A), in project logbooks or on NPDES/FFCA daily log sheets found in the
NPDES/FFCA Operations Samphng Plan See SOP SW 1, Surface Water Data Collection
Activities for a copy of form SW 1A Any information regarding sampling activitics, such as
sampling times, deviation from procedures, or other 1tems for which there 1s no designated space

on form SW 1A, should be recorded m project logbooks

o

(4011-940-0095-94 ) (SWIREV 2)(02/26/92)
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20 PURPOSE AND SCOPE

30

40

4.1

Thus standard operating procedure (SOP) describes procedures that will be used at the Rocky Flats
Plant (RFP) to measure surface water discharge in streams and ditches or from secps and pipes
Discharge 1s defined as the volume rate of flow of water, including any substances suspended or
dissolved in the water This document outhines a set of standard methods for various flow conditions
at RFP

This SOP describes equpment and procedures that will be used for field data collection and
documentation 1 order to attan acceptable standards of accuracy, precsion, comparabulity,

representativeness, and completeness
RESPONSIBILITIES AND QUALIFICATIONS

All personnel performing these procedures are required to have the appropriate health and safety
tramning as specified 1n the site-speafic Health and Safety Plan. Personnel obtaining surface water
discharge mecasurements will be hydrologsts, geologists, engineers or field technicians with an
appropnate amount of apphcable ficld expenence or on-the-job tramning under the supervision of
another qualified person

REFERENCES
SOURCE REFERENCES
The followng is a Iist of references reviewed prior to the wnting of this procedure:

Driscoll, Fletcher G., Ph.D Groundwater and Wells Second edition. Johnson Filtration Systems,
Inc,, St Paul, Minnesota. 1986

(4011-940-0100-840)(SWAREV.2)(02/27/92)
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Linsley, Ray K. and Joseph B. Franzini. Water-Resources Engincening  McGraw-Hill, Inc. 1964

Stage and Discharge Geological Survey Water—Supply Papcrs 2175. US Government Printing
Officc Washington, DC 1982

Rouse, Hunter, ed.

mmmmammmmmmuw John Wlley & Sons, Inc., New York.

US Envronmental Protechon Agency Enginccnng Support Branch Standard Operating

Procedures and Quality Assurance Manyal Environmental Services Division, Region IV Athens,
GA Apnl 1986

US Department of the Intemor Hydraubc Mcasurcment and Computation  "Discharge
Measurements at Gaging Stations " Book 1, Chapter 11, Geological Survey. Reston, VA 1965

US Department of the Interior National Ha hod :
Acgmsition. Office of Water Data Coordination, Geological Survey. Reston, VA, 1977

INTERNAL REFERENCES
A related SOP cross-referenced by this SOP 1s

. SOP SW 1, Surface Water Data Collection Activities

(4011 940-0100-940)(SW4REV.2)(02/27/92)
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50 METHODS

This SOP describes Environmental Protection Agency (EPA)-approved discharge measurement
methods Methods are based on known conditions at RFP. A varicty of discharge measurement
methods are required because flow conditions differ from site to site. In consideration of these
varied conditions, this SOP describes possible flow conditions that may be encountered and
describes methods that are to be used based on the site-specific flow conditions.

Because of the dynamuc nature of surface water characteristics, flow measurcment by the methods
described 1n this document may be imposstble at some sites If immeasurable flow conditions are
encountered at a surface water data collection site, the ficld crew will attempt to measure flow at
a pont upstream or downstream of the site  Whether or not a measurement is made, the crew will
note the conditions that inhibited accurate flow measurement at the designated site

Sclection of discharge measurement methods 1s based on the following existing conditions a¢ RFP-

. Flumes to be mstalled at RFP are Parshall flumes

. Pipes 1n and around the protected area (PA) contamn gravity flow (These may be
difficult to reach with a veloaty measuring device)

. Many stream channels are rocky and histonical stream discharge measurements

indicate that portable flumes failed to adequately contain flow

In view of these existing physical constraints, Table SW 4-1, Discharge Measurement Methods Based
on the Type of Site, will be consulted to sclect the method used at a particular site

The control structure (flume) method should be used for discharge measurements in streams or
ditches when flumes are in place and operational. The volumetric method, 1s to be used only for
measurement of discharge from pipes

(4011-540-0100-940)(SWAREV .2)(02/27/92)
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Table SW.4-1
DISCHARGE MEASUREMENT METHODS
BASED ON THE TYPE OF SITE
Type of ite Method
Pipe Volumetric
Flume Flume
h Flume, with aquatic vegetation Velocity-area
Stream channel, no flume Veloaty-arca
Datch Veloaty-arca
NPDES discharge Jocations

Flume with totalizer readings i

It 1s recommended that the veloaty-area method be used at speafic sites where aquatic vegetation
or other matenals located mn the flume or in the channel downstream from the flume may produce
backwater conditions Backwater conditions are discussed in Subsection 5.13.2, which describes

requred measurement conditions for flumes.

étw
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51 BUCKET AND STOPWATCH VOLUMETRIC METHOD

5.1.1

Tyl e

The volumetric method 1s a ssmple and accurate method for measuring flow from small discharges
and will be utihzed at RFP to measure gravity flow discharges from pipe outlets. This method
involves observing the time required to fill a contamer of known capacity, or the time required to
partly fill a calibrated contamner to a known volume Alternatively, 1n the case of measuring
discharge remotely m a sump or standpipe setting, the volumetric method may be performed by
capturing flow m a contamner for a set period of time no less than 10 scconds. This volume of
water is then measured and discharge is determined

Equipment

The "bucket and stopwatch" techmque 1s particularly useful for the measurement of small flows
Equipment required to make this measurement 15 a cabibrated contammer and a stopwatch For
measurements at RFP, calibrated contaners of varymg sizes will include

. 5-gallon calibrated bucket

. 2-hter graduated cylinder

. 1-liter graduated cyhnder

. 1-liter beaker - -
. 500-millihter beaker

. 250-muthhiter beaker

Extension rods will be used to hold a contamner for capturing flow i enclosed arcas contaiming
discharging pipes

(4011-940-0100-940)(SWAREV.2)(02/27/92)
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512

513

Maintenance and Calibration Procedures

Graduated cylinders are incremented 1n terms of milliliters and can be easily converted to gallons.
The incremental volume of a 5-gallon bucket can be determined by adding known volumes of water
and recording the depth after each addition

Field Procedures

In accordance with SOP SW 1, Surface Water Data Collechon Activities, the ficld crew wall assess
the type of site being visited. Upon arrival at the site, the technicians will cvaluate the flow
conditions to select the appropriate method for flow measurement I the flow conditions meet those
outhned i Subsection 511, then the technicians will observe and use judgement in approximating
the flow volume and will select an appropnately sized volumetric container to use the volumetric

method of flow measurement

A technician wall use a stopwatch to measure the time required to fill a volumetnic contamer, The
techmcaan will ume flow into the contamner for a muumum of 10 seconds Three consecutive
measurements will be made and noted, and the results averaged to determme the discharge

K remote measurcment is necessary, a contaner will be attached to an extension rod. The
techmcian will ume flow for a mummum of 10 seconds The volume of water wall then be poured
mto a calibrated contamner, measured, and recorded Three such measurements will be made,

noted, and the results averaged to determine the discharge

(4011-940-0100-940)(SWAREV 2)(02/27/92)
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514  Discharge Calculations

Discharge will be determined initially in gallons per second (gal/s) or in milliters per second
(ml/s) These values will be noted, but the averaged value wall be reported in cubic feet per second
(cfs) Calculations wall be performed as follows:

o Record cach of the three measurements m terms of gallons per second or
milliliters per second, depending on the volumetnc container,

. If one of the three measurements 1s 50 percent or more different from the other
two measurements, then this value will not be used Instead, three additional
mecasurements will be taken and, provided that none of these measurements differs
by greater than 50 percent from the other two measurements, these values will be

used
. Average the three values
. Convert the averaged value to cfs as follows

- to convert mi/s to cfs, multiply by 3.53 x 10°
to convert gal/s to cfs, multiply by 0.134

Record discharge 1n cubic feet per second (cfs)

52 VELOCITY-AREA METHOD

The vertical axis current meter has been selected to perform velocity-arca method discharge

measurements A common type of vertical axis current meter 1s the Price meter, type AA (see

{4011-940-0100-940)(SW4REV.2)(02/27/92)
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Figure SW 4-1). A current meter 1s an mstrument used to measure the veloaty of flowing water.
The principle of operation is based on the proportionahity between the velocity of the water and the
resulting angular veloaty of the meter rotor By placing a current meter at a pomt 1n a stream and
counting the number of revolutions of the rotor during a measured interval of time, the veloaty of
water at that point is determined. The number of revolutions of the rotor 1s obtammed by an
electrical arcuit through the contact chamber Contact points in the chamber are designed to
complete an electrical circuit at selected frequencies of revolution. The electrical impulse produces
an audible click 1n a headphone The mtervals during which meter revolutions are counted are timed
with a stopwatch

A Price pygmy meter will be used 1n shallow depths and low velocities (see Figure SW.4-1), The
pygmy meter 1s scaled two-fifths as large as the type AA meter The pygmy meter makes one
contact (click) per revolution while the type AA meter can make one click per revolution or one
chck per five revolutions The predominant flow conditions 1n channehzed streams at RFP indicate
that the pygmy meter will be used far more frequently than the Pnice AA meter

521 Introduction

The current meter measures veloaty at a pont The velocity-area method requres measurement
of the mean veloaty 1n sclected subsections of the stream cross section By dividing the stream
wdth 1nto subsections, discharge becomes the total of discharges measured in each subsection (see
Figure SW 4-2) Veloaty (v) is measured at ecach subsection, and discharge becomes the sum of the
products of cach point veloaity and cross sectional area of each subsection.

(4011-540-0100-040)(SWAREV.2)(02/27/92)
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522

Where Q 1s total discharge, v is pomt veloaity, and a 1s the area of the subsection.

In general, the hydrographer measuring discharge should strive to measure no more than 5% of the
flow 1n any one subsecion However, for small streams this is often impossible Therefore, the
hydrographer should divide the channel cross-section into as many subsections as possible and make
2 complct)e discharge measurements using different sections for cach. Further, subsections need
not be of 1dentsical width. Veloaties near banks are generally lower than velocities near the center
of strcams, thus these subsections may be wider than subsections near the center  Subsections will
also be more closely spaced if a stream has an unusually deep portion 1n the cross section, or if
veloaties are ugher than usual for the cross section The mmmum section wadth for the AA-meter
1s 40 feet and the mimmum section width for the pygmy meter 1s 30 feet

Typically, velociies will be measured by current meter for a 40-70 second period It is recognized
that 40 to 70 seconds 1s not long enough to ensure the accuracy of a single pomt-observation of
veloaty However, because pulsations caused by turbulent and eddyng effects are random and
because veloaty observations during a discharge measurement are made at several verticals, there
1s hittle likelihood that the pulsations will bias the total measured discharge of a stream Longer
penods of current meter obscrvation at a point are not used because (1) it 1s desirable to complete
a discharge measurcment before the stage changes significantly and, (2) the use of longer
observation periods may add sigmficantly to the operating cost of data collection

Required Measurement Conditions
In order to make a velocity-area discharge measurement, the following condstions are required-

1 The stream must be channclized, that 1s, banks must channel the stream flow

{4011-540-0100-940)(SW4REV 2)(02/27/92)
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2. Depth must be greater than 0.2 foot across most of the cross section being

measured.

The 1deal channel cross section 1s trapezodal 1n shape, completely smooth 1n boundary matenials,
and possesses a uniform veloaty distribution It is recognized that no such cross sectional areas
exist at RFP  Therefore, mmor modifications to the stream channels will be used in order to
optimize measurement condiions  These modifications may mclude removal of aquatic vegetation,
ice, and moving small stones which impact veloaty upstream or downstream of the cross section,

Current meter measurements will be made by wading, if conditions permit The type AA or pygmy

meter 1s used for wading measurements Table SW 4-2 hists the type of meter and velocity method

to be used for wading measurements at various depths The hydrographer should stand at arm’s

length to the side of the meter

TABLE SW4-2
VELOCITY MEASURING POINT SELECTION

Stream Depth Type of Meter Veloaty Measuring Point(s)
() (% of Depth)

2.5 or more Type AA 02 and 0.8

15-25 Optional 0.6

03-15 Optional 06
<03 Pygmy 05

Some departure from Table SW 4-2 will be permutted. If the stream velocity is high it may not be
possible to count clicks with a pygmy meter. If this occurs the type AA meter should be used. Do

not switch from onc meter to another m the muddle of a discharge measurement

1

(4011 940-0100-940)(SW4REV .2)(02/27/92)
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Under open channel laminar flow conditions, the effect of fluid contact with the bed of a stream
channel and the air is a vertical distribution of veloaties Consistent with this velocity distribution,
actual observation and mathematical theory has demonstrated that a single measurement of veloaity
taken at 0 6-depth or the average of two pomnt velocities taken at 0.2 and 0.8 of the depth below the
surface accurately results in mean veloaty 1n the vertical (U.S.G.S Water-Supply Paper 2175,133-
134pp)

If the stream 1s generally less than 2.5 feet deep, use the six-tenths (0 6) method. If the stream is
gencrally greater than 2.5 feet, the two-and-eight-tenths (0.2 and 0.8) method, also known as the
two-pomnt method, will be used A complete discussion concerning how to set the wading rod to
place the current meter at proper depths 1s contained m Subsection 5 1.2.5

In the 0 6-depth method, an observation of veloaty made 1 the vertical at 0.6 of the depth below
the surface 1s used as the mean veloaty in the vertical In the two-pomnt method of measuring
veloaties, observations are made 1 cach vertical at 0.2 and 0.8 of the depth below the surface The
average of the two observations 1s taken as the mean velocity in the vertical.

A depth of 1.25 feet will accommodate the 0 6-depth method without causing the meter to be set
closer than 0.5 feet from the streambed, if the meter 1s set any closer to the streambed, it will
under-regster the veloaty If the techmcian is at a measurement section that has only a few verticals
shallower than 1.25 feet, the techmcian should use the type AA meter rather than the pygmy meter
if the depth 1s no less than 0.5 feet at any vertical.

Vertical axis current meters do not register veloaities accurately when placed close to a vertscal wall,
A Price meter beld close to a right-bank vertical wall will under-register because the slower water
veloaity near the wall strikes the effective (concave) face of the cups The converse is true at a left-
bank vertical wall. (The terms "left bank™ and "nght bank” designate direction from the center of

(4011.940-0100-940) (SWAREV.2)(02/27/92)




e

e

DISCHARGE MEASUREMENT

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW.4, Rev. 2
Page: 17 of 36
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management

523

523.1

a stream for an observer facing downstream ) The Price meter also under-registers when positioned
close to the water surface or close to the streambed

Equipment

Current meters, timers, depth and width measuning devices, and & means of counting meter
revolutions are necded for measurement of discharge The equipment includes.

. Top-setting wading rod and Current meter

. Width-measuring devices, either engmeer’s tape or taghne
. Digatal counter or headset and stopwatch

. Current meter rating tables

. Stakes for width-measuring devices

. Calculator

Top-setting Wading Rod The depth-measuning device that will be used 1s the wading
rod The current meter 1s attached to the wading rod. The top-sctting rod 1s preferred for
use at RFP because of the convemence 1n sctting the meter at the proper depth and because the
hydrographer’s hands rcmam~dry m the process The top-sctting wading rod has a 1/2-inch
hexagonal main rod for measuring depth and a 3/8-inch diameter round rod for setting the position

of the current meter

5232 Current Meter. Sce description m Subsection 512,

5233

Engineer’s Tape or Tagline. Tape measures or premarked taghnes are used for stream width

measurements Onentation normal to the flow pattern of the stream and chmination of most of the

sag, through support or tension, are recommended for improved accuracy

(4011-940-0100-940)(SW4REV.2)(02/27/92)
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523.4 Digital Revolution Counter or Headset. The digital revolution counter attaches to an electromc

5235

524

connection at the top of the wading rod. The digital display shows the number of seconds of
clapsed tme The hydrographer stops the counter after 40 or more scconds, and the counter
automatically displays the velocity

If the digstal counters are unavalable, the headset will be used as a means for determining the
number of revolutions. A headset attaches to an electromc connection at the upper end of the
wading rod. The hydrographer wears this headset to hsten to the audible chcking sounds produced
by current meter revolutions The number of rotations are counted and timed. Veloaties as a
function of ime are listed on a current meter rating chart, which is kept 1n the current-meter

carrying case

Stopwatch. A stopwatch 1s used to measure iume during which veloaty 1s measured at each point

1 the cross section
Maintenance and Calibration Procedures

Prior to and followng the use of the current meter, spn tests wll be conducted to ensure that the
unit performs acceptably The spin test will be performed in an enclosed area, such as 1 the cab
or in the enclosed rear of a truck, to prevent wind interference. The test 1s to be performed prior
to attaching the current meter to the wading rod While holding the meter steady in an arca
sheltered from breezes, the techmcians will spin the rotor and then press the start button on the
stopwatch. The techmaan will observe the meter until the rotor ceases to spin.

The duration of the spin for the pygmy meter will be more than 40 seconds, and for the Price AA
meter, 1t will be more than 90 seconds If the meter fails to meet the time-of-spin critena, the
meter will be cleaned and oiled before use  If the meter continues to spin well beyond these time

(4011-940-0100-940)(SWAREV .2)(02/27/92)
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Limits, the record will indicate that the meter spun for 40+ seconds, 1n the case of the pygmy meter,
or for 90+ scconds 1n the case of the Pnice AA meter.

To ensure rehable observations of veloaty, it is necessary that the current meter be kept in good
condition. Before and after cach discharge measurement, the meter cups or vanes, pivot and
bearing, and shaft will be examined for damage, wear, or faulty ahgnment During measurements,
the meter will be observed penodically when st 1s out of the water to be sure that the rotor spins
freely

Meters will be cleaned and oiled daily when 1n use. If measurements are made 1n sediment-laden
water, the meter will be cleaned mmediately after cach measurement. After oihng, wipe away any

excess oil and spin the rotor to make sure that it operates freely If the rotor stops abruptly, the
cause of the trouble wil be sought and corrected before using the meter

In addition to meter maintenance, the entire umt consisting of current meter, wading rod, and
digntal counter or headset will be checked before departure to the ficld cach day as follows

. Attach the current meter and digital counter/headset to the wading rod.

. Cbeekthcd—:—gtalcountcrbycnsunngthattheteadoutnsm'blewhentheumt:s
turned on.

. Tf a headset 1s being used.

- Spin the current meter to ensure that audible chicks

occur

(4011 940-0100-940)(SW4REV.2)(02/27/92)
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525

5251

- If audible chicks do not occur, the followng steps should be
taken

- Check that electronic connections are tight.

- Check that the cat’s whisker lightly contacts the upper
part of the shaft

- Spin agamn If audible chicks still do not occur, check
that the battery in the headset 1s properly ahgned.
Replace the battery, if necessary

Field Procedures

Qverview. In accordance with SW 1, Surface Water Data Collection Activities, the field crew will
determune the type of site being visited Upon arrival at the site, the field techmeaans will evaluate
the flow conditions to determine which measurement method 1s appropriate. Based on flow
conditions, either the Price AA meter or the pygmy meter will be selected to perform a velocity-

arca measurement

At cach measurement pownt (or section) across the stream cross section, depth »s measured prior
to measurement of veloaty. Place the wading rod about 0.5 feet downstrcam from the tagline to
prevent contact with the current meter when the meter 1s lowered into measuring position. Place
the wading rod 1n the stream so the base plate rests on the streambed. The depth of water 1s read
from the graduated mamn rod. The mam rod i1s graduated into 0 1-foot increments These
mcrements are mndicated by a single score 1n the metal. Half-foot merements are marked by two
scores 1n the metal, and each foot 1s marked by three scores 1n the metal. A vernier scale on the
upper handle of the rod corresponds to 0 1-foot mcrements, and has 1 through 9 1 raised numbers

(4011-940-0100-940)(SW4REV.2)(02/27/92)
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5252

next to raised marks A shding, adjustable rod, known as the setting rod, to which the meter 1s
attached, has single scored marks which are aligned with values on the vernier scale

In high veloaity areas, 1t 1s recommended that depth be read as the value between depth on the
upstream side of the rod and depth on the downstream side of the rod. Depth 1s measured to the
nearest 002 foot This depth 1s used to set the vertical location of the current meter

The setting rod 1s then adjusted downward so that the scored mark of the setung rod which
corresponds to the range of depth in feet (e g., if depth = 046, range m feet = 0, or of depth =
172, range 1n feet = 1) 1s ahgned with the stream depth value transposed to the vernier scale This
sutomatically positions the meter for use mn the 0 6 method as the meter 1s then six-tenths of the
total depth from the surface of the water

For using the two-point method of veloaity measurement, the depth of water is divided by 2  This
value 1s set so that the meter will be at the 0.8-depth position from the water surface. The depth
of water 1s then multiphed by 2, and this value 1s set The meter wall then be at the 0.2-depth
positon measured down from the water surface These two positions represent the conventional
0.2- and 0 8-depth positions If depths are less than 0.30 foot, the 0.5 method may be used. The
ebscrvation depth recorded will then be 0.5 of the total depth.

Steps to be Foliowed in Measuring Discharge. If water quality or sediments are sampled 1n
conjunction with discharge measurement, samples will be collected pnior to making discharge

measurcments The following steps are to be followed mn discharge measurement

o Evaluate the measurement location Chose a location where flow 1s least
turbulent If the prescribed location 1s 1n a stream reach with hughly turbulent flow
conditions, try to select a location immedsately upstream or downstream from the
prescribed location Flow should be wisible from bank to bank. Eddies and slack

(4011-940-0100-940)(SWAREV .2)(02/27/92)
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water must not be present  Neather the type AA meter nor the pygmy meter wll
be used for measuring veloaties slower than 0.1 fps unless absolutely necessary.

Remove aquatic vegetation, ice, or other minor flow impediments. When such
modsfications are made, excrase great care to avoid unnecessary movement of
sediments or the splashing of sediments or water onto ficld personnel. Alliow flow
to stabilize before the current meter measurement begins

Position a tape about 1 foot above the surface of the water. Secure the tape so
that 1t remains taut and perpendicular to the channel

Select a starting point at either the left bank (left edge of water, LEW) or the
nght bank (nght edge of water, REW) LEW and REW are determined when
facing downstream Record LEW and REW 1n the manner shown 1n Figure SW 4-
3 on the Discharge Mcasurement Notes (Figure SW 4-4).

Note the distance 1n feet, and the stream direction, that this cross section hes from
the prescribed location For example, the note may read “25 feet downstream” or
“15 feet upstrcam "

Measure the width of the stream, 1n feet After sclecting the Price AA or pygmy
meter (see Table SW 4-2), follow gmdchines 1n Subscction 5,1.2.1 to select the
number of subsections 1 which to measure veloaty attempting to measure no
more than 5% of total flow 1n any one section, if possible

After determiming the distance desired between measuring points, commonly
referred to as sections, measurement can begin. Record the ime and bank at

(4011 940-0100-940)(SWAREV.2)(02/27/92)
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which measurement starts on the discharge measurement notes as “"REW Start
0000", using REW or LEW depending upon whether starting at the nght or the
left edge of the water

Note the distance to the beginming edge of water from the imtial point The mutial
point 1s an arbitrary point on the tape, preferably zero, which lies on the shoreside
of the stream All station locations are recorded as distances from the mitial

point.

Proceed to the first station beyond the edge of water Record the distance from
the 1mtial point on the discharge measurement notes Place the wading rod into
the stream so the base plate rests on the stream bed.

Stand downstream of the taghne or tape and face upstream. Do not stand behind
or close to the meter Raise the current meter on the wading rod so that it 1s well
above the surface of the water

Measure stream depth at the measurement pont as mdicated on the wading rod.
Record the stream depth to the nearest 002 foot (for example 032 feet or 1.54
feet).

Lower the meter to the required depth and record the observation depth. The
observation depth as a fraction of total depth is 0.6, 0.2, 0.8 or occasionally 0.5.

The techmucian will stand m a position that least affects the veloaity of the water
passing the current meter That position 1s usually obtamned by facing upstream
with the arm fully extended The techmcian will stand at about a 45-degree angle
downstream from the wading rod. The wading rod 1s held 1n a vertical position

(4011 540-0100-840)(SWAREV.2)(02/27/92)




i'WW’

DISCHARGE MEASUREMENT

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SWJ4, Rev. 2
Page: 26 of 36
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management

with the meter parallel to the direction of flow Avoid standing 1n the water when
possible

Start the digital counter After 40 seeon;is, stop the counter Note that the
counter reports veloaty.

If using the headset rather than the digital counter, start the stopwatch on the first
click and began counting chicks The first click connted after starting the stopwatch

1s counted as onc

After at least 40 seconds have passed, stop the stopwatch on a click. Record the
number of seconds and the number of revolutions (clicks) on the same hne of the
notes as the recorded depth

Determine veloaty as a function of clapsed ume and number of revolutions from
the veloaty chart Record veloaty in the appropnate column. If the flow meter
is not hined up paralicl to the flow, the cosine of the angle that the flow direction
1s from paraliel is noeded to correct veloaty values. Thus is done by the followang:

- Hold up a copy of the discharge notes

- Linc up the dot (shown m the cosine of the angle column of the notes)
with the number on the tape that designates the measurement pomt of
the cross-section.

- Rotate the note by pivoting at the dot until the edge of the note 1s ahgned
with the flow Find the number along the notes penimeter that hines up
with the tape Ths 1s the cosine of the angle Record this value for the
station .

(4011-940-0100-940)(SWAREV.2)(02/27/92)
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Proceed to the next station Record the distance from the imtial point to the
station. Repeat measurements of depth and veloaty. Continue in this manner

across the stream

After recording the distance measurement at the last station, record the time at
whiach the ending edge of water 1s reached (e.g LEW for REW] FINISH 1330)

Note velocity and depth at the cdge of water as zero

Evaluate and record the folloming: Flow charactenistics, weather conditions, air

temperature, water temperature, observer(s), type of meter, and remarks

If less than 20 subsections have been used for the measurcment, repeat the
mcasurement steps Begin from the opposite bank from where the previous

measurement began

52.6 Discharge Caiculations

Using a calculator as needed, calculate discharge on the discharge notes as follows.

Use the distances from imtial pomnt to compute width for each subsection. The
first wadth 15 computed by subtracting the first distance (edge of water) from the
second distance, and dividing this quantity by two The second width will be the
difference between the third distance and the first distance, dvided by two For
cach subsequent width, subtract the previous station distance from the following
station distance, and dvide this quantity by two The final wadth 1s calculated as
the difference between the final distance and the second-to-the-last distance,

(4011 940-0100-940)(SWAREV.2)(02/27/92)
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divided by two Sum the width column and check to be sure that the calculated
width equals the distance between the REW and LEW.

Multiply the width by the depth for each station to determine the area of each
subsection Sum the areas to determine total area.

If the angle between the flow and the meter onentation is not 90 degrees, correct
the measured veloaty readings by multiplying the velocity by the cosine of the

angle

Multiply the velocity by the area for each station to obtan the discharge for cach
subsecion

Sum the discharges for each subsection to determine total discharge and record
the value

If two sets of discharge measurements beginming at opposite banks were taken,
repeat the discharge calculations for the second set of data. Average the total
discharges for the two measurements Record the average value and report 1t for

input into the database -

53 CONTROL STRUCTURES

Control structures such as weirs and flumes can be used to determine discharge These structures
have regular dimensions that allow for a consistent relationship between water level and discharge
Five Parshall flumes are in operational condition at RFP, and more are to be installed. Ths section
describes use of Parshall flumes to measurc discharge With the exception of small v-notch weirs

m pipes 1n and near the sewage treatment plant, no weirs are known to be in operation at RFP,

(4011-940-0100-540)(SWAREV..2)(02/27/93)
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531

53.1.1

53‘12

therefore, this section provides general gmdehnes for the usc of weirs in measuring discharges
Should weirs be instalied at RFP, addenda to this SOP will be prepared to describe the use of the
specific type of weir n discharge measurement

Introduction

Weirs. Werrs are classified under the gencral categories of (1) broad crested, or (2) sharp crested
Discharge over a broad-crested weir takes the form:
Q=CLH*",
where Q 1s the discharge, L 1s the crest length, and H is the depth of water over the crest of the
wewr Values for the coeffiaient C are given 1n hydrauhc handbooks. While the exponent for H hsted
bere 1s applicable to many weirs, hydraulic handbooks should be consulted to find the correct

exponent for the werr being used

Sharp crested weirs are constructed in a vanety of shapes, but the most common are V-notch,
rectangular, and Cipollett:

Plumes. A calibrated constriction placed 1n a stream channel changes the level of the
water in or near the constrichon Flumes are constructed so that a restriction in the channel causes

the water to accelerate, producing a corresponding change (drop) in the water level.

When the physical dimensions of the flume constriction are known, discharge through the
constriction may be determined from measurement of depth Refer to Subsection 5136.2 for a
description of discharge measurement for Parshall flumes.

Typical flumes consist of three sections

o A converging section to accelerate the approaching flow.

(4011-940-0100-940)(SWAREV.2)(02/27/92)
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. A throat section, whose width 1s used to designate flume size.
. A diverging section, designed to ensure that the level downstream is lower than

the level in the converging section

532

5321

5322

The stage of a stream 1s the height of the water surface above an established elevation. Stage 1s
usually expressed 1 feet. The Parshall flume consists of a converging section with a level floor, a
throat section with a downward sloping floor, and a diverging section with an upward sloping floor
(see Figure SW 4-5). The principal feature of the Parshall flume (developed by R. Parshall in 1922)
1s an approach reach having converging sidewalls and a level floor, the downstream end of which
is a cntical depth cross section The primary stage measurement 1s made in the approach reach at
some standard distance upstream from the critical-depth cross section.

The flumes are designated by the width (w) of the throat Flumes having throat widths from 3
mches (i) to 8 feet (ft) have a rounded entrance whose floor slope 1s 25 percent Smaller and
larger flumes do not have that feature

Required Measurement Conditions

Weirs For weir formulas to give accurate values of discharge, the upstream face of the

werr must be vertical and at nght angles to the channel, and the crest of the weir must be
honzontal. In addition, atmosphenic pressure should be mamntained under the nappe, and the
approach channel should be straight and unobstructed The head, h, should be measured far
enough upstream from the weir to avoid the affect of curvature of the water surface near the weir

Flumes Ideally, flow rate through a flume may be determined by measurements at a
smgle pont some distance downstream from the inlet and above the throat

(4011 940-0100-540)(SWAREV 2)(02/27/92)
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533 Equipment

The following equipment will be needed.

. Current meter

. Carpenter’s level
. Framing square
. Measuring tapes
. Staff gauge

§34 Maintenance and Calibration Procedures

§34.1 Weirs. All weirs will be inspected to determine that they pronde a umform influent flow
distnbution and that they are placed squarely across the channel. Corrosion of the crest of a sharp-
edged weir or damage by floating debris may alter the weir coeffiaent. If a broad-crested weir 1s
to be used for measurement purposes, its shape must conform to one for which coefficients have
been established by testing The equations and tables found 1n hydrauhcs references that are used
to computc the flow over wewrs apply only to free-flow condisons When the water level
dowanstream from a weir rises above the level of the werr crest, the weir crest 1s said to be
submerged Formulas have been developed for flow over submerged weirs, but under such
conditions accurate flow measurement 1s not possibie because surface disturbances downstream

from the weir make 1t difficult to measure the depth of submergence.

5342 Flumes. All flumes will be mspected to determinc that eantrance conditions provide a umform
mfluent flow distribution, the converging throat section 1s level, and that the throat section walls are
vertical The flume wll be closely examined to determine that it 1s discharging frecly. Any
problems observed during the mnspection will be noted and reported to the field manager

(4011 940-0100-940)(SWSREV.2)(02/27/92)
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53.5 Procedures

53.5.1 Qverview. In accordance with SW 1, Surface Water Data Collection Activities, the field crew will
determme possible flow conditions based on past activitics at the site before going to the ficld data
site Upon arnval at the site, the techmcians will evaluate the flow conditions to venfy the
appropnate method for flow measurement If the flow conditions meet those outlined 1n Subsection
51.3.2, then the techmcians will observe and use judgment in approxmating the flow volume and
will perform a measurement based on use of the control structure

5352 t Foll rin h

. Remove any matenal that may have accumulated n the flume or on the

weir

. If the station includes a chart recorder, wmnspect the strip chart on the
recorder to verify that it 1s operating

. Note any deterioration of the station, report these conditions to the field
manager at the conclusion of daily data collection actvities

. Measure and record the throat wadth to the nearest 1/10 of an inch.
. Use the staff gage to measure and record the gage height to the nearest 0 02 foot
. Calculate discharge as descnibed 1n Subsection 5.1.3 6

. Record the calculated discharge and the ime and date of the site visit.

(4011-540-0100-940)(SWAREV 2)(02/27/92)
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53.6 Discharge Calculations

5§3.6.1 Weirs. Equations are derived for weurs of specific geometry which relate static head to discharge

53.62

6.0

70

Weirs are generally classified into two gencral categones. (1) broad crested, and (2) sharp crested.

A set of werr tables 1s necessary for calculating flows The weir tables are specific to the type of
werr If weirs are established at RFP, tables speafic to the weirs will become an addendum to this

Sop

Flumes. A set of flume tables 1s necessary for calculating flows The flume tables are speafic to
the type of flume If flumes other than Parshall flumes are installed at RFP, tables specific to the
flumes will become an addendum to this SOP For Parshall Flumes refer to Table SW 4-3, Free-
Flow Discharge-Parshall Flume, cfs Based on the gage height (head, H, in feet) and the throat
width of the flume (size of flume, W), the discharge 1s read directly from Table SW 4-3,

Note that approximate values of discharge for heads other than those shown may be found by direct
mterpolation 1n the table

QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance (QA) and quality control (QC) actmvities will be accomphished according to
apphcable project plans as well as quality requirements 1 this SOP

DOCUMENTATION

Information required by thus SOP will be documented on the discharge measurement notes shown
in Figure SW 44 These notes can be found 1 the Surface Water Data Coliection Form (Form
SW 1A) The form is found 1n SW 1, Surface Water Data Collection Actmties. Data required by

(4011-940-0100-940)(SWAREV 2)(02/27/92)
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this SOP ncludes flow measurement device calibration information and ficld flow measurement
data

e
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Table SW.4-3
Free Flow Discharge -- Parshall Flume, cfs
Heod, 1, — Sioe of Fivase, ¥ BE—

f - I T el r v el iv v Lol [ ev I 7o | o |

] 0028 1005|009 | ~— - - -— -— -— -_— -— —

0.2 0082 |016)1026; 035] 051] 066 097} 126} ~— -~ - -

03 0154 031|049 064| 094| 1247 182} 239! 296 3852 408 462

04 0241 {0481 0767 099 147 193] 286] 377| 468 587 6 46 M

0.5 0339 [069]106) 1.39] 206} 273} 405} S36} 666 794 923 ] 0.8t

06 0450 {092 | 1 40 84) 2731 362] S$39| 71S| 889 1063 ] 12361 1408

a7 0571 [tz t78] 233] 346] 460) 686 911 ] 11367 1359 1582 1804

08 0702 | 145) 208 285] 4.26) 566) 846]1125)11404] 1681 ] 19591 2236

09 0843 | 172472611 2341 ] S10| 680} 1017{ 13351692 2029 | 2366 2702

10 0992 | 206 | 307 400{ 600{ 8.00| 1200{ 16.00{ 2000 24.00; 2800 3200

11 — 240 ] 355) 462 695) 927113931186072326] 2794 3262] 371X

1.2 - 275 | 4061 528) 794 1061 [ 159612133 (2671 | 3210] 3750 4289

t3 - — 1459 $96| 89911201 18.10]2421{300) 42.62

14 - — [S514] 66810101348 ]2032]2721 [ 3411 ] 4105] 4799 3495

15 — -1 - 741 11120115001 2264|3034 | 3806 4582 5359 | 6140

16 ~ | = — | 513}124001638)2505]|335914217| S079| $942] 6810

17 -— - - 897113601 1821 12755][3696]4643| 5595] 6548} 71508

18 — -~ | — ] 979]1480]1990]30.13 40455083} 6129) 7175 8229

19 - - | = 11062{1610]216313279;44.05]15539! 6681] 78.24} 8976

20 - — | = ]1149]1740}1234313553]|4777]16008] 7250| 8494] 9748

21 — — f — §3237{188012527{3835{ 515916492 78371 9184 0540

22 -— —} = |132812020}2735)41.2515552}16990] 3441 ! 98941 11360

23 - —_ ] — |142112160]2909 | 44 59 7501 | 9061 | 10620 | 122.00

24 -— - | — [1516[2300]3109({4727(6369 {80251 9697113701 (3070

25 -_ — 1 — 11613}246013311}5039}6793!8562]10350] 12140} 13950

NOTE Approximate values of flow for heads other than those shown may be found by
direct interpolation in the table

From Groundwater and Wells, Second Edition, 1986

(4011 940-0146 940)(TbISW4 3)
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PURPOSE AND SCOPE

This SOP describes procedures that will be used at the Rocky Flats Plant (RFP) to collect bed
material samples from streams, ditches, ponds, and samples of water deposited matenals m dry
areas that meet acceptable standards of accuracy, precsion, comparability, representativeness, and

completeness

The mecthods defined mn thuis SOP are wnappropnate for sediment collection when water levels
approach or overtop stream banks The methods contamed herein assume that field personnel can
safely wade a stream, sample from the shore of a stream, sample from the shore of a pond, or
mancuver a small boat m a pond During sediment sampling operations, the proper personal
protective equpment (PPE) will be worn, as described 1n the Health and Safety Plan (HSP)

RESPONSIBILITIES AND QUALIFICATIONS

Personnel samphng sediments will be geologists, hydrologists, engineers, or field techmcians wath
an appropnate amount of apphcable field expenence or on-the-job training under supervision of
another quahfied person

REFERENCES

SOURCE REFERENCES

The following 1s a hst of references reviewed prior to the wntng of this procedure

o ‘ D
RINCCIINS DDOIT DIdANCH '-"A".J'A ating rroOCCauresS 4

Region IV Environmental Services Dvision  April 1986

(4011-940-0101-5940)(SWEREV 2)(02/26/92)
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42

Eovironment, Safety and Health Directive  DOE Order 54001 November 1988

Final. US Environmental Protection Agency October 1988

Guy, Harold P hnigues : . iga - 1C3
Survey Book 3 Apphcations of Hydrauhcs, Chaptcr C1, "Fluval Sedument Concepts us
Government Printing Office, Washington, D C. 1978

Guy, Harold P and Vernon W Norman Techmques of Watcr-Resources Investigations of the
United States Geological Survey Book 3 Apphications of Hydraulics, Chapter C2, “Field Methods
for Measurement of Fluvial Sediment * U.S Government Printing Office, Washington, D C 1976

2 U.S Department of

Laboratory Analysis, Chaptcr Cy, ’Laboratory Theory and Methods for Sediment Analysis* US
Government Pnnting Office, Washington, DC 1973

The Environmental Survey Manual, DOE/EH-0053 Appendices E, F, G, H, L, J, and K. US
Decpartment of Energy Office of Environmental Audit Washington D C. August 1987

INTERNAL REFERENCES
Related SOPs cross-referenced by thus SOP are as follows

. SOP FO3, Genceral Equpment Decontamination

(4011-540-0101 40 (SWEREV 2)(02/26/92)
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. SOP FO 6, Handling of Personal Protective Equipment

50

51

. SOP FO.7, Handling of Decontamination Water and Wash Water
. SOP FO 9, Handling of Residual Samples
. SOP FO 10, Recciving, Labelng, and Handhing Environmental Matenals

Containers
. SOP FO 13, Contamnenzng, Preserving, Handling, and Shupping of Soil and Water
Samples
. SOP SW 1, Surface Water Data Collection Activities
METHODS
INTRODUCTION

The samphing methods described mn this SOP are used to collect bed matenal samples for the
chemical analysis of contaminants which may be contained withun the upper layers of the streambeds
or adsorbed onto the surface of streambed matenals on the Rocky Flats Plant (RFP) property. The
uppermost sediments 1n ponds may also be collected by methods discussed 1 this SOP for similar

chemical analyses

Sediments range m size from cobbles and boulders to fine silt Table SW 6-1 shows a bist of the
common scale of particle sizes for sediments and serves as a reference for field personnel to

understand the terms used in descnbing sediments 1n this SOP

The field techmcians will evaluate the site based on conditions and particle sizes and wall record site
conditions and particle sizes 1n the field logbook or on the Sediment Sample Collection Form
included 1 this document This will be performed pnor to sample collection. (sec Table SW 6-1)

{4011-940-0101-540)(SWGREV 2)(02/26/92)
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TABLE SW.6-1

RECOMMENDED SCALE OF SIZES BY CLASSES FOR SEDIMENT ANALYSIS

Class Name

Boulders
Large cobbles
Small cobbles

Very coarse gravel
Coarse gravel
Medum gravel
Fine gravel

Very fine gravel

Very coarse sand
Coarse sand
Medium sand
Fine sand

Very fine sand

Coarse silt
Medium sit
Fine sult
Very fine silt

Coarse clay
Medium clay
Fine clay
Very fine clay

Metric Unuts
(nullimeters) (oucrometers)
>2560
2560 - 1280
1280 - 640
640 - 320
320-160
160-80
80-40
40-20
20-10 20000 - 10000
10-050 10000 - S000
05-025 5000 - 2500
025- 0125 2500 - 1250
0125 - 0.062 1250 - 620
0062 - 0031 62.0 - 310
0031 - 0016 310- 160
0016 - 0008 160-80
0008 - 0.004 80-40
0004 - 00020 40-20
00020 - 0 0010 20-10
00010 - 0 0005 10-05
00005-000024 05-024

Enghsh Units (feet)

>0.840
0.840 - 0420
0420 - 0.210

0.210 - 0.105
0105 - 00525
0.0525 - 00262
00262 - 00131
00131 - 000656

0.00656 - 0 00328
000328 - 000164
000164 - 0000820
0.000820 - 0.000410
0000410 - 0 000205

0 000205 - 0.000103
0000103 - 00000512
0.0000512 - 0 0000256
0.0000256 - 0 0000128

(4011-940-0101-540)( SWEREV 2)(02/26/92)
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52 EQUIPMENT

The following equpment items may be used for bed matenal sampling operations

. Decontammnation equipment

. Boat

. Dredge, core sampler, or sludge sampler

. Sampler core tubes composed of stainless steel, Teflon®, or other chemically inert
matenal

. Sample core hner caps

. Stamnless steel, Teflon®-coated or glass scoop or spoon

. Teflon® tape

. Extension rods and connecting clamps

. Moang pan

. Sieve

. Sample contaners

. Sample transportation coolers

CRITERIA FOR SELECTION OF SAMPLING METHODS AND EQUIPMENT

The selection of sediment sampling devices and methods for their use are dependent on the
objectives of the sampling study and other factors Bed matenals are being collected for the
purpose of determiming the presence, concentrations, and distribution of contaminants associated
with these matenals at the RFP  Composite samples will be collected to meet these objectives In
addition, information regarding the highest expected concentrations of some contaminants,
speafically volatile organic compounds (VOCs), is desired

(4011-540-0101-$40)(SWEREV 2)(02/26/92)
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The physical charactenstics of the sediment site to be sampled are important factors in the selection
of samphng devices and methods These charactenstics mnclude

. Gramn size of bed materials

J Presence of water
. Type of water body
. Presence of organic matenal, rocks, or debns

. Accessibility to sampling location

Silts and clays generally possess the highest concentrations of contaminants Therefore, areas of
the finest gramned sediments will be visually :dentified and used for the collection of VOCs. A core
or sludge sampler will be used for VOC collection when water 1s present to help prevent
disturbance of the samples Check valves in these devices prevent washout during recovery When
collecting VOCs 1n dry sediments, an attempt should be made to use a core sampler; however, a
stainless steel scoop may be used

When fine grained materials are underlamn by coarse matenals, penetration of underlying sediments
by corers or sindge samplers may be prevented If thus ficld condition exsts, the sludge sampler,
with its butterfly valve segment removed, may be inserted mnto the bed matenals at an angle Thas
method will retain water which overhies the bed matenal

When collecting composite samples of stream bed matenals, collection of sub-samples (aliquots)
will be performed at ponts along cross-sections of streams More than one cross-section may be
used to provde sufficent sample matenal. Samplers should move shightly upstream to collect
addstional aliquots along cross-sections to avoid impacting sample quality Stainless steel scoops,
core or siudge samplers should be used for thus purpose However, if penetration of sediments 15
mot possible, a dredge (clam-shell) sampler may be used If data objectives require that only the

{4011-540-0101 MO} SWEREV 2)(02/26/92)
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54

54.1

uppermost sediments be sampled, core samples may be partially taken at one pomnt The remainder
of the composite may be taken at subsequent pownts along the cross-section.

When collecting composite samples of pond bed matenal, the preferred sampling strategy 1s to
collect several ahquots from either randomly selected pomts or systematic grids at a sampling
location If sample points are randomly selected, they may be located near the center of the pond.
If the location cannot be sampled without requiring the sampler to wade into the pond, the site
should be sampled from a boat or with a dredge sampler Extensions to the sampling devices may

be required

Organic matenal, rocks, or debris may be present in collected samples. These matenals should be
removed by sieving samples with a large screen sieve. Care should be taken m the selection of
stream cross-sections and pond samphing grids to avoid coliection of these matenals.
SAMPLING PROCEDURES

Pnor to samphng, mitiate field notes regarding site conditions, sample team personnel, site
identification, date, and sample 1dentification. These stems wall be recorded on the Sediment Sample
Collection Form found in Section 8 0, Documentation. )

General Sampling Procedures

Typical steps to be followed 1n collecting any sediments are

1 Select the appropnate sampling method and equipment to be used

2 Decontamunate all samphng equipment

(4011-940-0101-940)(SWEREV.2)(02/26/92)



o

L1

SEDIMENT SAMPLING

EG&G ROCKY FLATS PLANT

EMD MANUAL OPERATION SOP

Category 2

Manual: 5-21000-OPS
Procedure No.: SW.6, Rev. 2
Page: 10 of 21
Effective Date: March 1, 1992
Organization: Environmental Management

3 Place all sampling equipment on plastic sheeting near the sampling location.

4 Collect samples

4a

(4011-540-0101-940)(SWEREV.2)(02/26/92)

The core sampler or the sludge sampler will be used to collect the top 2
mnches of bed materials for VOC analysis. To collect a VOC sample, push
the tapered end of the core sampler into the bed matenal This can be
facilitated by dropping the top weight onto the sampler shaft, if using a
piston-type sampler The sampler should be pushed in far enough to fill
the 2-inch core hner Enclose the sample 1 the corer, per manufacturer’s
instructions, and retract the corer from the sediments Remove the core

hner and seal as follows

. Place Teflon® tape over the ends of the tube
. Place hiner caps securely over the Teflon® tape

Non-sieved samples for grain size analysis wall be taken with a core
sampler or a sludge sampler The method is the same as for VOC
samples, however a full 6-nch core will be collected. Three 2-mnch core
hners will be used Tius sample will be collected directly adjacent to the
VOC sample location, in visually sumilar materials. Core will be scaled as
described 1n 4a

Composite samples for the remamning analytes described in the project
work plan will be collected and placed in a mixing pan. Refer to specific
procedures found later mn this section for composite sample collection
mcthods
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5. Proceed to the samphng equpment location and then sieve the sample found 1n

10

11

the mmng pan as described 1 Subsection 5.4 4, Sieving.

Mix the sample as described 1 Subsection 5 4.5, Mixing

Fill sample contamers for the remaining analytes If hqud 1s present, attempt to
maintain the proportion of sohd to water that exists in the mixture while filling the
sample containers, as discussed 1n Subsection 5 4.5, Mng

As each contaner s filled, carefully wape the upper edges of the contamer with a
paper towel so that sediments are removed from the threads and mouth of the jar

Thus 1s done to ensure that a tight seal exists after the container 15 closed

After all sample contamers have been filled, place the remaming sediment samples

in a environmental container

Decontaminate the sample contamers by

10a  Runsing the outside of the containers with distilled water
10b Drying the outside of the contamners wath a paper towel
Store all sample contamners on ice in coolers for transportation.

Complete records of sample collection as described in SOP SW 1, Surface Water
Data Collection Activities

(4011-940-0101-940)(SWEREV 2)(02/26/92)
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13. Decontaminate equipment as described m SOP FO3, General Equipment
Decontamination

- - -

14 Perform persopal decontamination as required by the HSP

542  Sample Collection Using a Dredge, Stainless Steel Scoop, Core Sampler, or Sludge Sampler in
Streams

Refer to Subsection 53, Critenia for Selection of Sampling Methods and Equipment for mstruction
regarding stream bed matenal samphng,

VOC and non-sieved, gramn size analysis samples will be collected and sealed as described
Subsection 54 1, General Sampling Procedures

The procedure for collecting streambed matenals for other types of analyses using samphing devices
described 1n Subsection 5.3, 1s as follows:

1 After determining the sampling point or pomts i the stream, either wade to the
" sampling point or place the proper number of extensions on the sampler to reach

e proper point in the stream

2 If wading, be sure to hold the sampling device upstream from yourself (facing mnto
the oncoming current)

3 Slowly lower the sampling device to the stream bottom

(4011-940-0101-340)(SWEREV 2)(62/26/92)
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11

After the sampling device reaches the bottom of the stream, penetratc bed
materials with the samphng device, and follow the manufacturer’s instructions for
enclosing the sample 1 the device

Slowly raise the sampling device

Empty the contents of the samphng device into the moang pan. If more than one
pount is being sampled in order to obtan several ahguots to produce a composite
sample, proceed to the next samphng pomnt and collect additional samples, as
descnibed 1n Steps (3) through (5). When practical, abquots comprising a given
composite should be approximately equal volume A beaker or similar device may
be used to measure the ahiquots before they are placed m the mpang pan. This
1s done to avoid biasing the sample 1n favor of any grnid points

Repeat Steps (3) through (6) until sufficent bed matenals, as requred by the
project work plan, have been collected.

If sieving 1s required, sieve the matenals as descrnibed 1 Subsection 5.4 4, Sieving.

Mix the sample material Use the muxang procedure described m Subsection 5 4.5,
Muvang

Begin filling sample contamers for the remaming analytes described in the project
work plan.

As cach contarner s filled, carefully wipe the upper edges of the contamer with a
paper towel so that sediments are removed from the threads and mouth of the jar
This 1s done to ensure that a tight scal exists after the container i1s closed

(4011-940-0101 4MO)(SWEREV 2)(02/26/92)
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14

16.

Attempt to mamtamn the proportion of water to solids that exists in the mixing pan
while filling containers, as discussed 1 Subsection 5.4.5, Mixing.

After all sample contamers have been filled, place the remaining sediment samples

n a environmental contaner
Decontaminate the sample containers by

13a Rumnsing the outside of the contamners with distilled water
13b Drying the outside of the contaners with a paper towel.

Store all sample containers on ice in coolers for transportation

Complete records of sample collection as described in SOP SW.1, Surface Water
Data Collection Actvities

Decontaminate equpment as described m SOP FO.3, General Equpment

Decontamination

Perform personal decontamination as required by the HSP.

543  Sample Collection Using a Dredge, Core Sampler, or Sludge Sampler in a Pond

Two approaches for collecting bed materiais are pronded 1 Subsections 5431 and §432. One
approach 1s to attach a sampling device to an extension rod or cable, and to usc this device while
standing on the shore of the pond to collect a sample or multsple samples for compositing of bed

(4011-540-0101540)(SWSREV.2)(02/26/92)
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5431

matenal from the bottom of the pond. Thus approach will be used when the dimensions of the
pond do not exceed approximately 30 feet in diameter or 3 feet in depth.

If the pond dimensions exceed these measurements, then the second sampling approach, namely
sampling from a boat, as described in Subsection 5.4.3.2, will be employed. The ficld crew wall row
to the sample collection pomnt or pomnts mn the pond and collect a sample of bed material 1n a
dredge, core sampler, or sludge sampler, as determuned m Subsection 5.3, Critenia for Selection of
Samphing Methods and Equipment

Sediment Sampling From the Shore of the Popd

Ponds with dimensions not exceeding approximately 30 feet 1in dhameter and 3 feet in depth wall be
sampled from the shore The steps to be followed 1n obtaining bed matenial samples from these
ponds are simular to sampling a stream from the shore of the stream Refer to Subsection 5.4 1 for
guwidance mn general procedural steps to be followed 1n collection of bed matenal samples from the
shore of a pond. Refer to Subsection 53, Critena for Selection of Samphng Methods and
Equpment, for further mstruction 1n collecting samples

An important distincion between stream samphng and pond sampling is that in the case of

sampling from a pond, due to the stagnant flow conditions n ponds, sampling personnel must not
wade 1mnto the pond 1n order to obtain samples, because wading could agitate the bottom sediments

and mterfere with the collection of useful samples

(4611-540-010) H40)(SWEREV 2)(02/26/92)
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5432 Sediment Sampling From a Boat

Refer to Subsection 53 for instruction 1 the selection of sampling methods and equipment.

Ponds with dimensions 1n excess of approxmately 30 feet in diameter and 3 feet n depth will be

sampled from a boat The steps to be followed 10 obtamming bed matenial samples from these types
of ponds 1s as follows

1 Decontaminate the boat, anchor, and all samphng equpment 1n accordance with
the procedures descnibed in SOP FO.3, General Equipment Decontamination.

2 Arrange decontaminated sampling equpment, sample mmng tray, sample

containers, and sample cooler on plastic sheeting mside the boat

3 Carcfully launch the boat Two samplers then enter the boat A third crew

member remains on shore
4 Row the boat to the first sampling point in the pond.

S Anchor the boat

6. Slowly lower the sampling device over the side of the boat
7. Refer to Subsection 541 Perform Steps (4) through (14) to complete samphing
operations

(4011-540-0101940)(SWEREV 2)(02/26/92)
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544  Sieving

545

If required by the project workplan, sieve the matenal in the mmng pan. The object of sieving 1s
to chminate those particles greater in diameter than a particular, desired grain size

A number 10 mesh sieve should be used to remove all particles larger than 2 milhmeters 1n
diameter If present, cobbles, large pebbles and/or pieces of vegetation should be removed from
the sample Thus 1s done by pre-sieving with a number 8 sieve Record and perform sieving as

follows
1 Size and type of sieve (for example 12-inch diameter brass with stainless-steel
mesh)
Mesh size of sieve (for example: number 10 sieve)
Sieve the entire volume of collected sediments
Collect sieved sediments 1n mixing pan
Mixing

Sediments collected for analyses of constituents other than VOCs and the non-sicved grain size
samples will be thoroughly mixed before the samples are placed mto the sample contammers In
addition, the samples may be sieved pnior to muxang, as discussed 1n Subsection 5 4 4, Sieving. The
sediment will be removed from the sampling device and placed 1n a glass contamer, Teflon®®-coated
stamnless steel pan, or a stainless steel pan then mixed using a stamless steel or Teflon®-coated
stainless steel spoon or a stanless steel scoop The sediment will be scraped from the sides,
corners, and bottom of the pan, rolled to the center of the pan, and mixed.

The sample 1s then to be quartered and moved to the four corners of the mixing pan. Each quarter
of the sample will then be mixed individually Each quarter 1s then rolled to the center of the

(4011-540-0101-540)(SW6REV 2)(02/26/92)
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contaner, and the entire sample 15 mixed together This procedure will be continued to ensure that
all parts of the sample are mixed as well as possible, and that the sample 15 as homogeneous as
possible before being placed in the sample contamners. Mixed samples are then placed m sample

containers

If water 1s present 1n the sample mixture that 1s obtained by use of a sludge or core sampler, then
an attempt will be made to preserve the water-to-solid ratio by including the water as part of the
sample Ths will be done by following these measures

1 Use the stainless steel scoop to place scoops full of sample/water mixture nto
cach jar
2 Remix the sample/water mixture remaining in the mixing pan after cach scoop of

matenal 1s placed 1n a sample jar

3 Fill cach sampie contamner only partially. Then, beginming with the first container,
add additional sample to ecach contamer Continue 1n this manner until all
contamners have been filled This approach is used to evenly distribute the hquid
mto the various sample containers, while endeavoring to maintain the sohd-to-
hquid ratio present in the samples collected 1n the core or slndge sampler

4 If the mixture 1s lugh 1 hqud content, the mixture may be poured mto a stawnless
steel beaker m order to more cfficiently transfer the mixture into sampie
contamers Continued mixang with a spoon will be prownded to mamntan
homogeneity of the sample mixture during filling of sample bottles, as discussed
m (3) above

(4011-540-0101 H40)(SWEREV 2)(02/26/92)
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54.6 Sampling Dry Sediments

Sampling personnel will be requred to wear level C personal protective equipment (including a
resprrator) 1 order to perform sampling of dry sediments. Refer to the Health and Safety Plan for

a descniption of procedures and equipment
For the case of samphng dry sediments, procedures are as follows

1 Collect samples for analysis for VOCs in the core sampler or sludge sampler
Follow the steps outhned mm Subsection 541, Step (4a) If unable to collect
suffinent sample matenal with the core samples, use the stanless steel scoop

2 Collect samples for non-sieved gramn size analysis in the core samples. If unable
to collect sufficient sample matenal with the core samples, use the stainless steel
scoop Follow the procedure outhned in Subsection 5 4.1, Step (4b)

3 Collect dry samples from discrete points by use of the stamnless steel scoop Place
the samples nto the mmng pan. Continue collechon until sufficient materials
have been obtained. Follow Steps (8) through (17) in Subsection 5 4.1 to complete

sampling.

6.0 QUALITY ASSURANCE/QUALITY CONTROL

-

Quality Assurance (QA) and Quabty Control (QC) activities will be accomplished according to
applicable project plans as well as quality requirements preseated in this SOP.

(4011-940-0101-40)(SWEREV 2)(02/26/92)
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7.0

QC samples for sediment samphng fall into two categories

. Duplicate
. Equipment nnsate

SOP FO 13, Contamneriing, Preserving, Handhing, and Shipping of Soil and Water Samples
describes the gencral handhing of samples The Workplan/Quality Assurance Addendum (QAA)

speafies QC samphng frequencies

Sample collection procedures for duplicate samples will be the same as those described for regular
samples 1n Section 50 These samples are intended to be as close to exact rephicates of the ongmal
samples as possible They are obtained immediately adjacent to the samples that they are intended
to duphcate

A nnsate sample from samphing equipment 1s intended to check for potential contammation of the
sample by the samphng equipment The cquipment nnsate 1s a measure of the quality of
decontamination procedures For the bed matenal sampling operation, a rmsate sample will be
collected from sampling equipment with any hners in place before the sampling equipment 15 used
Sampling equipment will be nnsed with approxmately 3 hters of distilled water which wall be
collected 1n a decontaminated staimnless steel bowl. A decontamnated glass or stainless steel beaker
will be used to dip the water from the bow! and fill the sample bottles The rinsate samples will
be analyzed for the same parameters as the bed matenal samples

ENVIRONMENTAL MANAGEMENT

Sampling sites associated with environmental restoration at RFP fall into two categories potentially
contamnated and got potentially contaminated. Background locations are identified in SOP FO.10,
Receiving, Labeling, and Handing Environmental Matenals Contamners At sediment samphng

(4011-940-0101-240 ) SWEREV.2)(02/26/92)
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stations that have not been venfied as background locations, environmental materials will be
handled 1n accordance with SOP FO 10.

Sediment stations which have been wdentified as pot potentially contaminated, environmental
materials will be bandled in accordance with

. SOP FO 6, Handling of Personal Protective Equpment
. SOP FO 7, Handling of Decontamination Water and Wash Water
. SOP FO 9, Handling of Residual Samples

8.0 DOCUMENTATION

Information requred by this SOP will be documented on the Sediment Sample Collection Form
(Form SW 6A) that follows

{4011540-01019M0)(SWEREV.2){02/26/92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT
SEDIMENT SAMPLE COLLECTION FORM

SAMPLE ID:

NORTH OR Y.

COLLECTION DATE:

SITE ID:

EAST OR X:

FORM SW.4A

LOCATION: :

QUARTER: 1 2 3 4

COLLECTION TIME:

COMPOSITE. Y / N

COMPOSITE DESCRIPTION.

QCTYPE REAL MS MSD LR DUP RNS

Dredge
SIEVE SIZE NO- 10

COLLECTION METHOD: Scoop

SIEVE: Y / N

SIEVE MATERIAL: FRAME

- ~
P
"

“

kS

-
B N
“

. %
3 N Y

TEAM LEADER

VOLUME COLLECTED-

DEPTH OF WATER.

DEPTH OF TAKE.

COMMENTS.

Feet

Inches

SAMPLED FROM

Shore Stream Boat Bndge

SAMPLING CONDITIONS.
Stream

Pond Dry Other

Cross-Section Dry Arca

Other

WEATHER.

Clear Calm Hot Sunny P/C

Gusty Cold Sleet V Cold Snow

MATRIX.

Lt Breeze Warm

Fog  Cloudy
Other

Windy  Cool

Ram

REQUEST FOR ANALYSIS NO:

CHAIN OF CUSTODY NO:

SHIP DATE:

Sampler

Prepared by

Cempany

(4011-940-0101 940)(SWEREV 2)(02/26/92)
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20 PURPOSE AND SCOPE

30

Thus standard operating procedure (SOP) describes procedures that will be used for the Rocky Flats
Environmental Management (EM) Program and 1s applicable to the collection of water samples
from all taps and valves that provide for the free flow of water when the valve 1s m the open
position This SOP also describes personnel responsibilities and qualifications, sample collection and
preservation procedures, quality assurance/quabty control (QA/QC), and documentation
requirements that will be used for field data collection activities 1n order to attain acceptable

standards of accuracy, comparability, representativeness, and completeness

RESPONSIBILITIES AND QUALIFICATIONS

All personnel performing these procedures are required to have the appropnate health and safety
tramming as specified 1n the site-specific Health and Safety Plan In addition, all personnel are
required to have a complete understanding of the procedures described within this SOP and receive

specific training regarding these procedures, if necessary

Personnel performing tap water samphing actvities will be geologasts, hydrologists, engineers, or field
techmcians with an appropriate amount of applicable ficld expenence or on-the-job traming under

supervision of another quahfied person

(4011-940-0102-940)(SWTREV 2)(05/05/92)
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4.1

REFERENCES
SOURCE REFERENCES

The following 1s a hist of references reviewed prior to the wnting of this procedure

A Compendium of Superfund Field Operations Methods EPA /540/p-87/001 U S Environmental
Protection Agency December 1987

DOE 1987 The Environmental Survey Manual. DOE/EH-0053, Volumes 1-4 U S Department
of Energy August 1987

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA

EPA/540/g-89/004, U S Enwvironmental Protection Agency Interim Final October 1988

RA Facility Investigation Guidance Environmental Protection Agency Interim Final May 1989

icrobiol 1 for 1 vIr W Wastes Environmental

Monitoring and Support Laboratory, Cincannati EPA-600/8-78-017-December, 1978

Standard Methods for the Examination of Water and Waste Water APHA-AWWA-WPOF-17th

Edition, 1989

NPDES/FFCA Operations Sampling Plan Environmental Management Surface Water Dmision,
Rocky Flats (In progress)

(4011-940-0102-940)(SWTREV 2)(05/05/92)
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Related SOPs cross-referenced by this SOP are as follows

. SOP FO.3, General Equipment Decontammation
. SOP FO 7, Handhing of Decontamination Water and Wash Water
. SOP FO 11, Field Communications
. SOP FO 13, Containenzing, Preserving, Handhing, and Shipping of Soil and Water
Samples
. SOP FO 14, Field Data Management
. SOP GW.5, Measurement for Groundwater Field Parameters
. SOP SW 2, Field Measurement of Surface Water Field Parameters
METHODS

Collection of representative tap water samples through grab samphing of taps, valves, or faucets
requires that a rehable SOP be wntten and implemented A number of factors may need
consideration For imnstance, the presence or absence of a holding tank will have an effect on values
and stabithization times for parameters such as volatile constituents, pH, and temperature The

following procedure will be utilized to collect samples from taps, valves, or faucets

. Gloves will be worn by the sampler at all times duning the sample collection
Stenle gloves will be worn for collection of bacteriological samples To avoid
contaminating the sample, the inside of the cap and the sample bottle must not be
touched with the fingers nor allowed to touch the tap or grourd In order to avoid
dislodging particles 1n the faucet, it 1s important that the tap’s stream flow not be
adjusted during sampling

(4011.940-0102-840)(SWTREV.2)(05/05/92)




S

*im“ '

COLLECTION OF TAP WATER SAMPLES

EG&G ROCKY FLATS PLANT Manual 5.21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW.7, Rev, 2
Page: Sof12
Effective Date. March 1, 1992
Category 2 Organization: Environmental Management

The sample 1s to be collected from the first accessible pont at the sampling site
All samphng must be done prior to any filtration or other treatment. If the tap
contains an aerator or strainer, 1t should be removed Purging 1s not required at

off-site commumity taps

Remove all hoses or any other attachments from the tap to be sampled If the tap
1s located 1n an area where the discharge cannot be allowed to flow onto the
ground, the hose may remarn attached to the tap throughout the 10-minute purge
or throughout the 1-minute purge when sampling carbon treatment systems or 30
second purge when sampling 10n exchange and/or ultraviolet/hydrogen peroxide
treatment system, however, before sampling, the hose must be removed and the
tap purged for an additional 2 minutes before sampling Leaving the hose
attached duning purging should be avoided if possible

If bacteriological samples are to be collected, the tap will be heated with a flame
from a lghter or burner for 15 seconds before beginning purging. Use NaOCl
solution (100 mg/L) or houschold bleach diluted 2 mis/L and place end of faucet

m solution or sqmrt solution in and on faucet from a squeeze bottle.

Purge the line by adjusting the cold water side of the tap to provide a smooth-
flowmng water stream at a moderate pressure that prevents splashing, and record
the ume that the purging was mmtiated on the tap water sampling log sheet
Ideally, if volatile organic compounds (VOC) samples are to be collected, the flow
rate should not exceed 100 ml/min However, the primary consideration will be
to pronde a smooth flomng water stream at a moderate pressure that wall

mummize acration of the sample

(4011-940-0102-940)(SWTREV 2)(05/05/92)
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- Purging of non-mang faucets Remove screen if present Run cold water
hine for half of purging ime Shut off water Disinfect faucet Turn on
cold water for remammng purging time

- Purging of mixing faucet Remove screen Run hot water hine for half of
purging time Shut off water Disinfect faucet Turn on cold water Line

and run water for remaimng purging time

- Purging drinking well water samples Purge for a mmmum of five

minutes

Estimate the rate of purging by measuring the volume collected m a 250 ml to 1-
liter graduated cylinder depending on flow rate, over a 15- to 30-second penod
The collection period will be timed with a stopwatch The volume collected
liters will be divided by the time 1n seconds and then multiplied by 60 seconds per
minute to yield the evacuation rate 1n hters per minute Record this information
on the tap water sampling log sheet

Aflow the water to purge for at least 10 minutes, or if samphng carbon treatment
systems, aflow the water to purge for at least 1 minute (if sampling 10n exchange
system purge for at least 30 seconds) before collecting the first sample to ensure
that the sample will be free of any rust or residue that may be 1n the tap If not
free of rust and residue after 10 minutes, continue to purge until the water 1s
visibly clear or until ficld parameters have stabihzed Record the completion time
of purging, the total duration of the purging event and calculate and record the
estimated volume of water purged by following the equation given on the tap

water collection log sheet

(4011-940-0102-940)(SWTREV 2)(05/05/92)
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When sampling water from a groundwater well, measure the pH, temperature, and
conductivity of the water a mmmum of three times during purging to determine
if measured parameters are stable at the ime of sampling by following SOP SW 2,
Field Measurement of Surface Water Field Parameters Record these values as
well as the ime the sample was taken for each set of readings on the tap water
collection log sheet Measurements will be a mimimum of 2 minutes apart Field
parameters will be considered stable when two consecutive readings for pH,
conductivity, and temperature taken at least two minutes apart, differ by less than

10 percent

Record any unusual observations about the water dunng purging, such as color or
odor, record the time that purging 1s completed, and record the length of the
purge cycle

During purging, check for the presence of total residual chlorine by following
proccdures in SOP SW 2, Field Measurement of Surface Water Field Parameters
TFC will be checked after purging and collection of bacteria sample have been
performed

Collect the sample at the same flow rate as the purge flow rate by removing the
cap of the specified contamner and placing the contamner under the tap until 1t 1s
full Hold the bottle in one hand and the cap in the other, nght side up (threads
down), while collecting the sample If the cap hiner or septum has a tendency to
fall out of the cap, the cap and liner/septum should be placed on a sheet of plastic
with the thread side down

Collect the samples 1n the order specified in Table SW 7-1 Sampling at each site

wall be specific to the needs and requirements for that site as determined by the

(4011 940-0102-040)(SWTREV 2)(05/05/92)
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site supervisor The full set of parameters histed 1n Table SW 7-1 wall not always

be collected at cach site, and additional parameters may be requred in some

instances

. After collecting the sample, replace the cap, apply a tamper-proof seal (for

bacteria samples going to 123 lab), place the bottle 1n a plastic bag (unless samples

are going to on-site lab), and store 1n a cooler at 4 °C

. Turn off the water supply and replace any aerators, stramners, hoses, or other

attachments that were removed.

. Complete all chain-of-custody forms and documentation at the time the samples

are collected

TABLE SW.7-1

SAMPLE PARAMETERS AND ORDER OF FIELD COLLECTION

Total coliform
Fecal coliform

Heterotrophic plate count

TCL VOCs
TCL BNAs
Pesticides/PCBs

TAL Metals (dissolved)®

Nitrate/Nitnite as N

Major Ions®™, TSS, TDS

Cyanide

Radionuchdes - Total®

Tritium

* See Table SW 7-2 for indivdual analytes

(4011-940-0102-940)(S WTREV 2)(05/05/92)
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Sample contaners will be precleaned or purchased precleaned before use mn the field All
containers, prescrvatives, and holding times will conform to EPA requirements as listed in
Table SW 7-2 Additional information on contamners, preservatives, and holding imes may be found
m SOP FO 13, Containenizing, Preserving, Handling, and Shipping of Soil and Water Samples

Subsequent to sampling, all samples will be placed 1 sample coolers The temperature nside the
cooler will be cooled to 4°C This temperature will be maintamed by adding blue ice sealed in
plastic bags -

60 DECONTAMINATION

Equipment will be decontammnated after use at each site  Procedures for decontamination are set

forth in SOP FO 3, General Equpment Decontamnation
70 QUALITY ASSURANCE/QUALITY CONTROL
QA samples for tap water sampling fall into one category
. Duphcate

SOP FO 13, Contammerizing, Preserving, Handling, and Shipping of Soil and Water Samples
describes the general handhing of samples Applicable project plans speafy QA sample frequencies

(4011-540-0102-540)(SWTREV 2)(05/05/92)
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TABLE SW.7-2
CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
Holding Time
Parameter Contarner Preservative {Days)
TCL VOC 2 glass 40-ml wal Approx. 10 mg 7 days
w/Teflon®-lined Na,S,0,®,
HCL to pH <20 14 days
Sihcon Rubber Septum 4°C
TCL BNA Glass-Amber/2x1L 4°C 7 days to extraction
Na,S,0,® 40 days after
extraction
Pesucides/PCB Glass-Amber/2x1L  4°C 7 days to extraction
40 days after
extraction
TAL Metals Polyethylene/1 x 1L Filter®®, HNO, to pH<2,4°C 180
(dissolved)™
TAL Metals Polyethylene/1x 1L HNO, to pH<2,4°C 180
(total)
Total Sterile polyethylene 01 ml of 10% Na,S,0,,4C 6 hours
Coliform or glass/1 x 125 ml lab bottles are pre-preserved
Fecal Sterile polyethylene 01 mi of 10% Na,S,0,,4C 6 hours
Cohform or glass/1 x 125 ml lab bottles are pre-preserved
Heterotrophic Stenle polyethylene 01 ml of 10% of Na,S,0,,4C 6 hours
Plate Count or glass/1 x 125 ml lab bottles are pre-preserved
Cyamde Polyethylene/1 x 1L NaOH to pH>12,4°C, 0 6 grams

Major Ions®

Polyethylene/1x 1L

(4011-940-0102-40)(SW7REV.2)(05/05/92)
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TABLE SW.7-2
CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
{Continued)
Holding Time

Parameter Contamer Preservativ {Days)
Nitrate + Polyethylene /100 ml H,SO, to pH<2,4°C 28 days
Nitrate as N
TSS and TDS® 4°C 7 days
Radionuchdes®™
Total Polyethylene/3 x 379 L HNO, to pH<2 180 days
Tritium Glass/100 ml None Required 180 days
Radsation
Screen Plastic/250 ml None Required Not Applicable (1)

@ Should only be added 1f measurable (greater than 02 ppm) residual chlorde 1s present

® Al metals are Al, Sb, As, Ba, Be, Cd, Ca, Cr (total), Co, Cu, Fe, Pb, Mg, Hg, Ny, K,
Se, Ag, Na, T, V, and Zn Additional parameters to be analyzed are Cs, Ly, Mo, Sn, and Sr

* A 045-micron filtering apparatus will be used s

#® Holding time for mercury 1s 28 days

® The requested major 10ns are CO,, HCO,, F, Cl, SO,, and PO,

@ Holding times for the requested major tons are as follows CO, and HCQ,, 14 days, Cl, F, SO,,
28 days, and PO,, 48 hours

® TDS (Total Dissolved Solids) and TSS (Total Suspended Solids) wall be collected in the same sample
container as the Major Ion analysis

® Radionuchdes are gross alpha and beta, PU-239, Pu-240, Am-241, U-233, 234, 235, and 238, Sr-90,
Cs-137, Ra-226, and Ra-228

® Radiation screemng samples are analyzed by an on-site EG&G lab and are typically analyzed within
24 hours of collection

(4011 940-0102-940)(SWIREV 2){05/05/92)
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Sample collection procedures will be the same as those described 1 Section 50 of this SOP for
duplicate, matrix spike, and duphcate matrix spike samples These samples are intended to be as
close to exact replicates of the onginal samples as possible They are obtained immediately adjacent
to the planned samples they are mtended to duplicate

Field blank samples are contamners filled with clean water that are handled and transported the
same as the other samples to check for potential cross-contamination resulting from ficld handling

and transportation procedures
DOCUMENTATION

A permanent record of the implementation of this SOP will be kept by documenting field
observations and data on the tap water samphng log sheet (Form SW7A and SW 7B)

Observations and data will be recorded with black waterproof ink  Field logbooks and
NPDES/FFCA daily log sheets for bacteriological sampling will be utiized to summarize the daily
field activities and to document project information not required by the field forms Imtials of the

wndividual entering the information onto the form should be written next to each entry as 1t 1s made

(4011-940-0102 340)(SW7REV.2)(05/05/92)



FORM SW.7A

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT
ROCKY FLATS PLANT
ENVIRONMENTAL MANAGEMENT PROGRAM
TAP WATER SAMPLING LOG SHEET
[/

Date

Site ID Number

Location
WATER USE

[ ] MULTIPLE FAMILY [ ] LIVESTOCK

[ ] SINGLE FAMILY
[ ] OTHER (SPECIFY)

[ ] COMMERCIAL

WATER SOURCE

[ ] PUBLIC WATER SUPPLY [] GROUNDWATER WELL

[ ] OTHER (SPECIFY)

PURGING
COMPLETION TIME

START TIME

DURATION OF PURGE

PURGE RATE

(VOLUME-L) X (TIME-SECONDS + 60) = ___ LITERS/MINUTE

LITERS

ESTIMATED VOLUME PURGED
(L/MIN) X DURATION (MIN) =

Higi

PURGE RATE
(4011 9:40-0102-540)(SWTREV 2)(05/05/92)
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

ROCKY FLATS PLANT
ENVIRONMENTAL MANAGEMENT PROGRAM
TAP WATER SAMPLING LOG SHEET

FIELD MEASUREMENTS DURING PURGING

FORM SW.7B

Volume Purged Temp Speafic Conductance Water
(lnters) °O) (1S /cm) pH Tune Description
OBSERVATIONS

{4011-540-0102-940)(SWTREV 2)(05/05/92)




U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM SW.7C
ROCKY FLATS PLANT
“\ ENVIRONMENTAL MANAGEMENT PROGRAM
GROUND/SURFACE WATER TREATMENT SYSTEM SAMPLING LOG SHEET
Operable Uit Number Date
Treatment System Timme
Sample Location
Sample Number Purge Time
FIELD MEASUREMENTS
Temp Conductance
Tmme (Celsius) pH (microS/cm) Water Description
OBSERVATIONS

ey

(4011.540-0102.940)(SWTREV 2)(05/05/92)
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31

Ths SOP descnibes procedures that will be used to collect surface water samples and measure field
parameters from ponds at Rocky Flats Plant (RFP) Speafically, this SOP descnibes methods to
be used for pond sampling and for measurement of field parameters in water from ponds that will
be used for field data collection and documentation to attain acceptable standards of accuracy,

precision, comparability, representativeness, and completeness
RESPONSIBILITIES AND QUALIFICATIONS

Personnel active 1n obtaining pond water samples or measunng field parameters of pond waters will
be geologsts, hydrologists, engineers, or field technicians wath an appropniate amount of applicable
field expenence or on-the-job traimng under the supervision of another quahfied person

NOTIFICATION AND LOGISTICS

The Site Supervisor wil be responsible for determiming the necessary notfications and
authonzations required to (1) coordinate sampling activities with interested parties and (2) address

access and security concerns for specific sampling sites

Samphing of terminal ponds (A4, BS, C2) may be necessary prior to the periodic need to discharge
water from each pond EG&G will notify the Department of Energy (DOE) three days prior to
any predischarge sampling event At least 48 hours prior to the mtended time of samphing, DOE
will contact the interested parties of the Colorado Department of Health (CDH), the City of
Broomfield, and the City of Westmunster so that they wall have an opportumity to receive spht
samples Access to the site will be coordinated through the EG&G project manager. Note RFP
access and control procedures are subject to change Contractors will be notified of any such

(4011-540-0103-940)(SWBREV 2)(02/26/92)
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changes by an EG&G contact The Site Supervisor will be responsible for notifying sampling
personnel of these changes

POND SAMPLING TEAMS

If pond sampling 1s to be performed from a boat, the pond sampling team will consist of three
people If pond samphng 1s to be performed from the shore, then only two people are requred on
the samplng team In either event, one of the team members will be designated by the Site
Supervisor or by the EG&G representative to be the team leader When pond samplhing takes place
from a boat, two team members will work out of the boat, while the third team member remains

on shore

All team members wall assist 1n prepanng the sampling and data collection equipment as described
m SOP SW 1, Surface Water Data Collection Activities, decontaminate the equipment as detailed
m SOP FO.3, General Equpment Decontamination, and transport the equpment to the field site
The two crew members 1n the boat will perform the majonity of the data collection and sampling
actvities The third person on the shore shall be responsible for the foliowing

. Assist 1 locating proper sampling ponts

- Momitor all sampling activities

. Perform emergency response activities as detailed in the Health and Safety Plan
(HSP)

. Mecasure field parameters

Drowning 1s a danger for a person swted in protective equpment because the weight of protective
cquipment increases the person’s weight and impairs swumming ability Therefore, the HSP should
be consulted prior to data collection actvities at any pond to determune the appropnate level of

protection requred for site activiues at the pond

(4011-940-0103-940)(SWBREV 2)(02/26/92)
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4.1 SOURCE REFERENCES

The following 1s a bst of references reviewed prior to the writing of this procedure

A Compendium of d Fiel EPA/540/P-87/001 December 1987

Detention Pond Sampling Plan Draft Eanvironmental Management and Assessment Dvision
Rocky Flats Plant February 1990

Energy, Safety, and Health Direcive DOE 54001 November 9, 1988

wdance for Remedial Inv ns and Feasi Interim

Final EPA/540/G-89/004 October 1988

RCRA Faality Investigation Guidance Intenm Final May 1989

The Environmental Survey Manual Appendixes E, F, G, H, 1, J, and K. DOE/EH-0053/Vol 4
of 4 August 1987

(4011-040-0103-M40)(SWEREV 2)(62/26/92)
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Related SOPs cross-referenced by this SOP are as follows'

. SOP FO.3, General Equpment Decontamination

. SOP FO 6, Handling of Personal Protective Equipment

. SOP FO 7, Handling of Decontamination Water and Wash Water

. SOP FO 9, Handhng of Residual Samples

° SOP FO 13, Containenzing, Preserving, Handhing, and Shipping of Soil and Water
Samples

. SOP GW 6, Groundwater Samphing

. SOP SW 1, Surface Water Data Collection Activities

. SOP SW.2, Field Measurement of Surface Water Field Parameters

i SOP SW 3, Surface Water Samphing

5.0 METHODS
5.1 SELECTION OF SAMPLING METHODS AND LOCATIONS

s descnibed 1 the wntroduction to thuis SOP, dufferent field conditions will impact the type of
sampling methodology that may be used Ponds 1n which the entire surface area 1s frozen may be
sampled only from shore Further, high winds prevent the use of a boat on any pond The site
safety officer will make the judgement of when to cease sampling efforts m the event of ugh wands

When sampling frozen ponds, boats wall be used as sampling platforms to provide safety in the event

the 1ce breaks The boat wmill be secured with an anchor tied to the bow or stern and secured to the
shore Sampling will be performed from the opposite end of the boat. An auger will be used to

(4011-940-0103-940)(SWBREV.2)(02/26/92)
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dnll a hole through the ice The remamning steps 1n the sampling process are the same as descibed
mn Subsection 54.2.1, Samphng From a Boat

Certan parameters will be measured at each samphing event to determne if stratification and/or
a lack of mixang of water ecxists m the ponds Stratification of water layers in ponds 1s usually
caused by water temperature differences Cooler, denser water hes bencath warmer water
Subsection § 4 1, Field Parameter Measurements, describes measurement of dissolved oxygen (D O)
and temperature profiles which wll be used to identsfy stratified layers or a lack of mmang The
results of this profile wall be used to determmne sampling methodology

Verucal composites and/or non-composited samples shall be collected from a boat at the decpest
pownt mn ponds The deepest point of the pond 1s considered to be at the middle of the dam 10 to
15 feet from shore Water samples and/or field parameters may be collected from multple or
randomly selected pomts mn the ponds when requested Refer to SOP SW.2 for a description of

field parameter measurements

Speaific sampling events need to be considered if data collection objectives are not met by standard
salicction methods, or if interested parties request deviations from these sampling gmdelines One
such deviation, the collection of split samples with the CDH, is described 1n Subsection 5424,
Collecting Spht Samples Such speafic requests shall be considered on a case-by-case basis

SAMPLE CONTAINERS, PRESERVATION, AND HANDLING

In general, sample contaners used for pond sampling may be prepared and handled as described
m SOP FO 13, Contamnenizing, Preserving, Handhing, and Shipping of Soil and Water Samples
However, 1n the case of collecting composite samples directly into the containers, advance container
preparation detaled i Subsection 5.2.1, Preparation of Sample Bottles to be Used for Composite
Samples, will be required

(4011.540-0103-940) (SWSREV.2)(02/26/92)
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52.1  Preparation of Sample Bottles to be Used for Composite Samples

53

Composite sample contamer preparation is as follows

o Prepare a complete set of reference bottles to be kept 1n the base lab as follows
For each sample bottle size to be used, prepare a reference bottle, by accurately
dividing the bottle into volumetric thirds and halves using a graduated cyhnder,

potable water, and a permanent marker

. Using the reference set of bottles as gwides, divide the sample bottles into
volumetric thirds (or halves) by marking each bottle at the volumetnc third (or

half) ponts with a permanent marker
EQUIPMENT

All sampling equipment that 1s neither dedicated nor disposable will be constructed of inert orgamc
maternals or of stainless steel The speafic equpment stems to be used for pond sampling are histed
0 Subsections 531 and 532.

Equpment used in boats to collect samples or measure ficld parameters will be orgamized to
prevent the wnteraction of clean equipment with used equipment, sample water, or environmental
samples As much as 1s reasonably possible, equipment that does not float will be attached to a
flotation dewvice or the boat to prevent loss Instruments that can be damaged by water will be

stored 1n water-tight containers when not m use

For most pond samphing events, the following equipment wll be used 1n addition to some or all of
the usual surface water sampling equipment hsted 1n SOP SW 1, Surface Water Data Collection Site
Plan

(4011-540-0103-940)(SWEREV 2)(02/26/92)
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. Discrete zone sampling device
- Penstaltic pump and tubing composed of inert matenal
i Depth measuring devices
53.1  Field Parameter Measuring Equipment

532

b

541

Equpment described 1n SOP SW.2, Field Measurement of Surface Water Parameters, may be used
in measuring field parameters 10 ponds Exception to the methods listed in SOP SW.2 are histed 1n
this section

Hydrolab Multi-Parameter Measunng Instrument

The Hydrolab Mulu-Parameter Measuring Instrument, or similar multi-parameter instruments, may
be used for measuring pH, temperature, speafic conductance, D O., redox potential, depth, and
salbimity Ths instrument enables ficld measurement and graphic display of vertical field parameter
profiles as they are measured in a pond The Operation and Maintenance Manual shall be followed
when operating or cahbrating the instrument

PROCEDURES

This section discusses measurement of field parameters and collection of surface water samples

Field Parameter Measurements

Ficld parameters shall be measured and recorded as described in SOP SW.2, Field Measurement
of Surface Water Parameters When available, a multi-parameter measunng mstrument may be
used for all measurements, except alkahmty and total residual chlorme (TRC) Refer to the mult-

parameter measunng wstrument manual for equpment specific procedures

(4011-940-0103-940)(SWIREV 2)(02/26/92)
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Prior to the samphng event a D O and temperature profile wall be made at the sampling location
Measurements to construct the profiles will be taken starting 1% feet from the bottom and taken
at one foot increments to one foot below the surface The total depth shall be recorded at this
time Ths shall be done with a D O meter or a multi-parameter measuring device  Observation
of the D O and water temperature may determine if a Redox boundary exists EG&G personnel
should be notified on a same day basis when one or both of the following conditions exast.

. There 1s a 1°C or greater temperature change over 33 feet (1 meter) depth

. The maximum and mmmum D O measurements vary by more than 5 mg/l
If nesther of these cntena are met, samples will be collected, at the depths described below, and
composited (except in ponds of depth less than 4.5 feet) If one or both of the above cnitenia are

met, the collected samples wall not be composited. A umque sample number wall be assigned to the
set of analytes for each discrete sample nterval

. When pond depth 1s less than 4.5 feet, a discrete suite of samples will be taken at
mid-depth
. Ponds with depths between 4.5 and 6.5 feet will be sampled at two ntervals The

sampling depths will be separated by at least two feet Collect one sample between
mud-depth and one foot below water surface, and the second between mud-depth
and 1.5 feet from the pond bottom If no D O or temperature stratification 1s
wndicated, these samples are to be composited.

. Ponds with depth greater or equal to 6.5 feet wall be sampled at the following
depths

(4011-940-0103-540)(SWBREV 2)(02/26/92)
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542

5421

- One foot below the surface
- Mid-depth of the pond
- One and a half feet above the bottom of the pond

Agam, if no D O or temperature stratification is mdicated, these samples are to be composited

When samples are composited, refer to Subsection 5 4.2 1, Samphng From a Boat, for samphng
procedures When discrete depth samples are taken, refer to Subsection 54.2.3, Non-composite
Samples

.
If 2 mult-parameter measunng instrument 1s available, follow equpment speafic mstructions for
determining total water depth Special care should be taken to avoid excess disturbance of bottom

scdiments when determiming water depth by either method
Water Samphng Procedures

When samples can be collected from the approxumate center of small ponds from shore without
wading, they wll be collected 1 accordance with Subsection 5.3 6, Samphing of Standing Water, of
$OP SW 3, Surface Water Sampling

Samphng From a Boat

The followng procedures describe the general activities to be performed when water samples are
collected from a boat All sampling activities wall be performed from the back of the boat The field
parameters, dissolved oxygen, water temperature, specific conductance, and pH, may be measured
m the boat using a multi-parameter measuring device or on shore Alkalinity and total residual
chlorne (TRC) will be measured on shore

(4011-540-0103-940}(SWEREV 2)(02/26/92)
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Collect Oil and Grease samples by partially immersing the sample bottle at the pond
surface, taking care not to mnterfere with the movement of the product into the contaner

If no multi-parameter sampling device 1s available, use a discrete zone sampler to
collect water for field parameters One type of discrete zone sampler 1s an
extension rod with a clamp that can hold a glass samphing bottle securely Bult
wnto the frame of the rod 1s another rod with a ball on the top end and a suction
cup on the bottom end To collect a sample, lower the bottle to the proper depth
and rotate the ball counterclockwise to remove the bottle hd by suction Aur
bubbles will nse to the surface When bubbles have stopped, rotate the ball
clockwise to close the hd The sample bottle can then be raised and removed
from the rod Transfer the sample to an unbreakable sample contamer while
muumizing agitation of the sample Deliver the sample container to the techmician

on shore for performance of field parameter measurements

If multi-parameter equipment 1s used, the grab sample for alkalimity and TRC

measurements will be collected with a discrete sampler.

Samples for analysis of all parameters except volatile organic compounds (VOCs),
ficld parameters, and rad screens wall be collected by the use of a penstaltsic pump
Samples will be prepared as follows

A Geopump or equivalent penstaltic pump, with an adequate length of Teflon®
or polyethylene mntake tubing wall be used to collect the sample The intake for the
tubing must be attached to a water depth measuring device so that techmaans are
certam to collect all samples from the same depth

{4011-940-0103-940) (SWBREV 2)(02/26/92)
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Yang 1t

This sampling device wall be lowered to the proper sampling depth, as descnibed
in Subsection 541 Samples requinng filtration will be collected first by pumping
through a disposable mline 045-micron filter Sample contamers (except for
volatiles and rad screens) will be filled (partially for composites), capped, and
stored 1n 1ced coolers The contaners will have been previously marked to permit

case 1w properly filling to the appropnate volumes

The discrete zone sampler will be used to collect VOC samples by following the
above procedures The collected sample 1s carefully poured mto a VOC bottle,
leaving no headspace If a VOC bottle 1s observed to contawn bubbles after it 1s
filled, the bottle must be disposed of and replaced with a new bottle for use n
samphing VOCs will be collected at the uppermost samphng level of samples are
bewng composited

The water remaiming 1n the discrete sampler after the VOC sample has been
decanted mnto the VOC bottle may be used for a rad screen sample and field

parameters

-

Sample bottles partially filled will be composited with an equal portion of water
collected from subsequent sample interval(s) with the penstaltic pump

Field parameters shall be measured at each samphng imnterval in the manner
descnibed above for the mtial mterval

Speaial care will be taken to avoid any disturbance of bottom sediments

(4011-940-0103-940)(SWAREV 2)(02/26/92)
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5422 Small Pond Samphng From Shore

Samphng of small (non-terminal) ponds will routmnely be accomphshed by

collection of samples from the shore

Field parameters shall be collected by the dip and transfer method, as described
m SOP SW.3 Surface Water Sampling

VOCs shall be collected by the sample container immersion method following
SOP SW.3, Surface Water Samphng

Ou and Grease shall be collected as described 1n Subsection 54 2.1 Samphng

From a Boat

Other samples shall be collected with the use of a Geopump or equivalent
penstalic pump An adequate length of Teflon® or polyethylene tubing will be
used to collect the sample The tubing intake shall be tied to the end of a twelve
foot stamnless steel rod

A float shall be attached to the end of the rod and the tubing positioned mn such
a manner that the sample 1s collected one foot below the surface of the water
The full length of the rod shall be extended nto the water and the samples
collected from the midpoint of the dam side of the pond Durnng snowy or other
bazardous conditions, the samples can be collected from an easily accessible

location away from the dam

(4011-940-0103-940)(SWEREV 2)(02/26/92)
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5423 Non-Composite Samples

The procedures for sampling without compositing are the same as i Subsection 5 4.2.1, Samphing
From a Boat, with the following exceptions

. Samples will not be composited.

° Sample bottles will be completely filled at cach of the three sampled zones

(sec Subsection 541)

. Each sample will require a separate sample 1dentsfication number

This method will require more sample bottles than called for i the general procedures

Arrangements should be made prior to the samphng events to provide for use of this method

5424 llectin hit Sampl

CDH or the aty of Broomfield may request that sampling be performed from the shore so that
CDH personnel may actively participate 1n sample collection with the surface water sampling teams

Therefore, when coliecting split samples in conjunction with CDH, the following gmdeles may be

employed

. Samphng will be performed from the shore

. The location to be sampled will be designated by CDH

. CDH and/or Broomficld and the contractor will perform spht samphng as
descnibed 1 the following steps

(4011-540-0103-940)(SWEREV 2)(02/26/92)
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1 Sample bottles will be filled by CDH and the field techmaan by taking

turns partially filing the bottles m the following manner

. CDH will half-fill a bottle, then the field techmcian wall half-fill
a sumilar bottle

. CDH will fimsh filing their bottle, then the techmoan wall
complete filhng their bottle

2 VOC bottles will be filled mn one step, not by half-filing bottles, as

4 described above
3 CDH will direct the order in which samples are collected
4 The field techmaans will measure and record field parameters

5 When bottle sizes differ between CDH and EG&G, the bottles are filled
groportionately  Fill both bottles 1/3 of the way for each depth, for
samples composited from three depths

5425 Hectin -Disch
Pre-Discharge samples wall be collected at A4 and C2 ponds at the direction of EG&G The samples will

be collected 1n accordance with section 5 4.2 1, Samphing from a Boat and section 5 4.2.4, Collecting Spht
Samples

(4011-940-0103-940)(SWAREV .2)(02/26/92)
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5.42.6 Samples for Bacterological Examination

5427

Samples for bacteriological exammation must be collected 1n bottles properly steriized and
protected against contamination The preferred method 1s to scoop up the water with an open
bottle just below the surface of the water This method 1s usually used when samphing from a boat
Whule the bottle 1s open, both the bottle and the stopper must be protected agamnst contamination
A small amount of water should be poured from the bottle after filing to leave an air space for
subsequent shaking 1n the laboratory The bottle should be closed at once

-

amples For Dense Non-Aqueous Phase uids (DN. d Non- ous P
Ligumids (LNAPLSs)

When an occurrence of DNAPLs and/or LNAPLs 1s suspected, by visual observation, detectable
odor, or is a known spill, 1t shall be sampled The appropriate method for detecting these layers
1s discussed 1n SOP GW 1, Water Level Measurements 10 Wells and Piezometers LNAPLs shall
be collected with a bottom valve bailer or penstaluc pump DNAPLs shall be collected wath a
bottom double check valve bailer or penstaltic pump

Water contaiming LNAPLs will be checked for the presence of DNAPLs by lowenng the pump
tntake or baier to the bottom of the pond and collecting the first water from the bottom of the
pond 1n a 1-hiter glass container The contammer wall be mutially checked with an organic vapor
analyzer (OVA) for the presence of orgamic vapors. The hqud 1n the glass contamner wll be
allowed to stand for 15 minutes and visually observed for the presence of separate phases. If no
DNAPLSs bave separated out of the solution after 15 mnutes, the water wall be presumed free of
DNAPLs

In all cases, care shall be taken to carefully lower the bailer into the water so that agitation of the
unnusable layer 1s mummal Any bailer used to collect immuscible layers will be dedicated to the

(A011-940-0103-940)( SWSREV 2)(02/26/92)
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pond which 1s sampled Penstalic pumps will be equipped entirely with siticeous tubing when
sampling immuscible layers Dedicated equipment used for collecting immuscible layers shall be
decontaminated prior and after use as described 1in Subsection 53 of SOP GW 6, Groundwater
Sampling. Immuscible layer sampling shall be performed as follows

Dedicated bailers will be removed from the sampling site and decontaminated as
speafied 1n Subsection 5.3 of SOP GW 6, Groundwater Sampling Dedicated
pump tubing 1if used shall also be decontaminated prior to use

For hight non-aqueous phase hquids (LNAPLs), the bailer will be carefully lowered
to the midpomnt of the immiscible layer and allowed to fill while it 1s being held
at this level The bailer must be lowered nto the immuscible layer slowly so that
mimmal agitation of the immuscible layer occurs Pernstaltic pump intakes wall also
be lowered to the midpoint of the immisable layer when used

If a DNAPL layer 1s being sampled, either the double check valve baler or
penstaltc pump shall be used The bailer will be lowered into the water until the
bottom 15 encountered Penstaltic pump mtakes will also be lowered to the
bottom Care must be taken not to submerge the pump intake into, or disturb the
bottom sediments

At no tume should the bailer or line be allowed to touch the ground or come 1n
contact with other physical objects that might mtroduce contamunants into the

sample

Immediately after sampling 1s completed, all equipment shall be decontaminated
Siliccous tubing used with penstaltc pumps will be discarded

(4011-940-0103-940)(SWBREV.2)(02/26,/92)
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55 DECONTAMINATION

6.0

Decontamination shall be performed before and after all samphing and data collection activities as
described i SOPs FO.3, General Equpment Decontamination; SOP FO.6, Handling of Personal
Protective Equpment, SOP FO 7, Handling of Decontamination Water and Wash Water; and SOP
FO 9, Handling of Residual Core and Laboratory Samples.

QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance (QA) and Quality Control (QC) actiitics wall be accomphshed according to
apphcable project plans as well as quality requirements presented 1n this SOP

The Quabty Assurance Project Plan (QAPjP) outlines program-wide quabty assurance objectives
and 1dentifies orgamization and responsibilities for attaiming those objectives The QAP)P also
defines general QA methods to be implemented on projects However, each project’s Quality
Assurance Addendum (QAA) defines project-speaific orgamzation and responsibilities, and speaific
methods and frequencies that wall apply to a given project, such as QA audits and QA samples

QA samples fall into five categones

. Duphcate

. Matnx spike

. Matrix spike duphcate
. Equpment nnsate

. Lab rephlicate

SOP FO 13, Contammenzing, Preserving, Handling, and Shipping of Soil and Water Samples
describes the general handling of samples Applicable project plans speafy QA sample functions

(4011-940-0103-940) (SWBREV.2)(02/26/92)
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6.1 DUPLICATES, MATRIX SPIKES, MATRIX SPIKE DUPLICATES AND LAB REPLICATES

62

70

P

Sample collection procedures for QA samples, will be the same as those described m
Subsection 5 4.2 Water Samphng Procedures. Duplicates are obtaned immediately after the suite
of analytes that they are intended to duphcate have been collected.

EQUIPMENT RINSATES

A rninsate sample from sampling equipment 1s intended to check for potential contamnation of the
sample by the sampling equpment The rinsate wll be taken after decontamination and pnior to

the sampling event

The nnsate samples wall be analyzed for the same parameters as the surface water samples

The ninsate will be taken using the same equpment to be used 1 the samphing event. Except for
VOCs, the penstaltic pump and tubing shall be used to pump out of a contamer of distilled water
mto an identical set of sample contaners as to be used for the actual samphng event A new
disposable filter will be used as part of the tubing assembly when collecting rinsates for dissolved
constituents For VOCs, fill the discrete sample bottle, from the discrete sampler equpment, with
distilled water and pour mto the VOC bottles using the same procedure for collecting VOCs as
given 1n SOP SW.3, Surface Water Samphing

DOCUMENTATION

The Pond Water Data Collecion Form (SW.8A) that follows will be used for documentation of
pond sampling activiies

(4011-540-0103-940)(SWEREV.2)(02/26,/92)
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

POND WATER DATA COLLECTION FIELD NOTES

SAMPLE ID SITE ID

COLLECTION DATE

LOCATION

Form SW 8A

QUARTER 1 2 3

COLLECTION TIME.

PURPOSE

4 DRY Y [/ N

SAMPLE TYPE: Gmb Composte Depth-imegrated EWI-Compomte  Other,

COMPQSITE DESCRIPTION

QCTYPE- REAL MS WMSD 1R

SAMPLES COLLECTED BY IMMERSION
SAMPLES COLLECTED BY PUMP

DUP RNS QC PARTNER

SAMPLER TYPE  Geopump Beaker/Dippsr Ducrest Zone Bottle Sampler  Other,

TEAM LEADER TECH TECH TECH
VOLUME COLLECTED UNITS
COMMENTS  DISSOLVED METALS AND RADS FILTERED OTHER
Sampled from
Shore Waded Boat Bndge Other
Sampler Composibon
Teflon Glass Stainless Steel Polyethylene Stlicon  Other,
Sampling Conditions
Ice Coverage % Other
Weather:
Clear Calm Hot Sunny P/C Lt Breeze Warm Fog Cloudy Windy Cool Rain
Gusty Cold Sleet V Cold Snow Other
SITE VISITOR POSITION
SITE VISITOR POSITION
SITE VISITOR POSITION
Sampler Parameters (Hydrolab) (Hach)
FIELD CALIBRATION
PARA
METER METER ID VALUE UNTT TEMP *C STANDARD RANGE SET TIME INTNALS

ph UNITS —

sC mS$/CM

DO MG/L

Prepared by Signature

(4011-940-0103-940)(SWSREV 2)(02/26/92)




[Ty
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Form SW 8A

DEPTH POND WATER DATA COLLECTION FIELD NOTES
PARA-
METER METER ID VALUE UNIT TEMP *C STANDARD RANGE SET TIME INITIALS
T air b —— -~
THO o — —
DO MG —
o UNTTS .
cL, Man — DrD _—
ALKA MG 116N DIGITAL
1 H,S0,/S0ml COUNTS
100ml 23
45
C mS/ICM
S0ICA
PARA-
METER METER ID VALUE UNIT TEMP °C STANDARD RANGE SET TIME INITIALS
T mar C — —
THO C — -—
Do Mo —_—
pH UNTTS —_—
Cl, Mo — pFD —
ALKA MG/L 16¢16N DIGITAL
H,50,/50ml COUNTS
100m] [ %]
45
sC mSCM
SILICA
DEPTH ___ FIELD MEASUREMENTS
PARA
METER METER ID VALUE UNTT TEMP *C STANDARD RANGE SET TIME INITIALS
3 -
T air o — —_—
THO c —_— -—
DO MG o
PH UNITS —
L, MG —_— DPD —
ALKA Mo 1&I6N DIGITAL
H,30,/50m] COUNTS
100/m) [ %]
as
sc m8/CM
SILICA
Site [D Date Signature
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20 PURPOSE AND SCOPE

3.0

Ths SOP describes procedures that will be used at the Rocky Flats Plant. It addresses the current
National Pollutant Discharge Eiimination System (NPDES) industrial effluent discharges but 1s
applicable to all industnal effluent discharges for the Rocky Flats Plant The purpose of thus
procedure 1s to ensure that the collection of representative samples meet apphicable regulations,
appropniate samphng protocols, and acceptable field measurement methods so that acceptable

standards of accuracy, precision, comparability, representativeness and completeness will be attamned

Under the authority of the NPDES established by section 402 of the Clean Water Act (CWA) (33
U.S C 1251, et seq), the US EPA and the State of Colorado have promulgated regulations for
monstoring bquid effluent discharges By these authonties the RFP has been 1ssued a permit to
discharge to the receving water of South Walnut Creek, North Walnut Creck, and Woman Creck
with control on the conditions and limits under which discharge may take place Permit No CO-
0001333, 1ssued 1n November 1984, 1s 1n the process of revision due to an NPDES Federal Facilities
Compliance Agreement (FCAA) entered into pursuant to Executive Order 12088, 43 Federal
Regulation 47707 (1978) In addition, the Department of Energy (DOE) Order 5400 1, DOE
Environmental Safety and Health Directive (11/09/88), speafies that complhance with NPDES
requirements 1s mandatory for DOE operations The Order also states DOE policy “to conduct 1t’s
eperations 1 an cnvironmentally safe and sound manner” and requires monitoning of cffluent

discharges and ambient water quality
RESPONSIBILITIES AND QUALIFICATIONS

All personnel performing these procedures are required to have the appropnate health and safety
traming as speafied in the site-speafic Health and Safety Plan  In addition, all personnel are
required to have a complete understanding of the procedures described within thus SOP and receive
specific training regarding these procedures, if necessary

(4011-940-0104-540)(SWIREV 2)(02/26/92)
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Only qualified personnel will be allowed to perform these procedures. Required quabfications vary
depending on the actvity to be performed. In general, qualfications are based on education,
previous experience, on-the-job traming, and supervision by qualified personnel

40 REFERENCES

4.1 SOURCE REFERENCES

The following 1s a hst of references reviewed prior to the wnting of this procedure

MCD-51, NPDES Comphance Inspectiop Manual U S Environmental Protection Agency

May 1988

Methods for Measuring the Acute Toxiaty of Effluents to Freshwater and Manne

Orgamisms 3rd Ediion USEPA/6000/4/85/013 March 1985

R n_VIN c T 1tions-. t
Toxiaty

Code of Federal Regulations 40 CFR parts 122, 123, 125, 133, and 136

Meth 1 W, Waste. US Enwvironmental Protection
Agency 1979

DOE Order 54001 US Department of Energy Environmental Safety and Health

Directive November 1988
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5.1

Related SOPs cross-referenced by this SOP are as follows

o SOP FO 3, General Equpment Decontamination

o SOP FO 13, Contamncrizing, Preserving, Handhing, and Shipping of Soil
And Water Samples

. SOP FO 14, Field Data Management

. SOP SW2, Field Measurements of Surface Water Field
Parameters

. SOP SW .3, Surface Water Samphng

. SOP SW 15, River and Ditch Sampling

METHODS

SAMPLE COLLECTION AND PRESERVATION

Collection of representative effluent samples requres that a rehable procedure be
developed and implemented. Since each effluent location may have conditions or
requirements that make it unique, each location must be evaluated on a site-by-site basis
Thus SOP addresses cnitena for effluent sampling, including sampling necessary to meet the
requirements of NPDES Permit No C0-0001333, as mod:fied by the 1990 NPDES FFCA
Surface Water samples will be collected following SOP SW.3, Surface Water Sampling

Composite samples will be collected with an automatic sampler following manufacturer’s

(4011-540-0104-540)(SWOREV 2)(02/26/92)
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~ ik

mstructions for its operation Samphing sites will be located at the powmts specified m the
field samphing plan and the NPDES permit Parameters measured m the field will comply
with SOP SW.2, Ficld Measurements of Surface Water Field Parameters

SAMPLE CUSTODY, PRESERVATION AND HANDLING

Sample contaners used for sampling will be prepared and handled as descnbed in SOP FO 13,
Containerizing, Preserving, Handhing and Shipping of Soil and Water Samples Precleaned sample
contamers will be purchased by EG&G from a commercaal laboratory supplier If not purchased
precleaned, the contamers will be samtized according to Contract Laboratory Program (CLP)
procedures Table 1 Lists contaners, preservatives, and holding times for NPDES samples These
requirements are based on 40 CFR 136 and regulations governing the collection of NPDES samples,
which will take precedence over any conflicing information given 1n other gmdance or SOP when
collecting NPDES samples Refer to NPDES/FFCA Operations Samphing Plan for a ist of NPDES

parameters
GRAB AND COMPOSITE SAMPLING

Samples wll be collected as either grab or composite samples, as specified by the NPDES permut,
and/or the NPDES FFCA Refer to the NPDES/FFCA Operations Samphng Plan for a hst of

composite sampling sites

Surface water grab samples will be collected as required by SOP SW.3, Surface Water Samphing
with attention gven to certain parameters, such as ol and grease, which must be collected by
sample contamner immersion, while others may be collected by the "dip and transfer® method
Volatle organics and fecal coliform will be collected by sample contamner immersion whenever

possible Dascrete grab samples wll be collected upstream of the pownt where the sample techmaan
1s standing

(4011.940-0104-940)(SWOREV 2)(02/26/92)
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To comply with the permit, flow proportional composites will be collected as required. The
composites will be collected as described 1n SOP SW 15, Ruver and Ditch Samphing. It 1s anticipated
that some revisions to this SOP or the field samphing plan will be requred when a renewal NPDES

permuit 1s issued.

A major effort 1s underway at the RFP to nstall Parschall flames and other structures to enable
more accurate flow measurements at mdustnal effluent pownts, pond discharge locations, and on
streams within the RFP boundary This wiil also facilitate the collection of representative samples
through the use of the automatic flow-proportional composite samplers

When completed, most samples wall be collected by automatic samplers. Until installation of the
upgraded network 1s complete, some locations will requre manual compositing of samples

proportional to flow

Manually composited individual grab samples wall be thoroughly mixed pnior to removing an aliquot
to ensure that a representative sample 1s transferred to a contammer for analysis Sample
mamnipulation will be mimmized to reduce the possibility of contamination

LT ¢

(4011940-0104-540)(SWOREV 2){02/25/92)
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TABLE SW9-1

CONTAINERS, SAMPLE PRESERVATION AND SAMPLE HOLDING TIMES

Holding Time

Parameter Contamer Prescrvatives  (Hirs or Days)
HSL-VOAs 2x40mL wials with teflon Cool 4°C @ or 7 days

hned septum hds with HCl to pH<2 14 days
Total Organic Carbon  125mlL - glass bottle H, SO, to pH<2 28 days
(TOC)
Biochemical Oxygen 1L-glass™ Cool 4°C 48 hours
Demand, (BOD;)
Biochemical Oxygen 1L-glass® Cool 4°C 48 hours
Demand Carbonaccous®
(CBOD,)
Fecal Coliform 500mL-glass Cool 4°C® 6 hours

er poly (stenle)

¢ Add 0008% Sodium thiosulfate (Na,S,0,) 1n the presence of residual chlorine
* Poly bottles may be subsututed if glass are not avaiable

* Giass bottles may be substituted if polyethylene bottles are not available

¢ Molding Time for mercury 1s 28 days -

¢ Amount is for Ceniodaphma and Pumcphales promelas test

(4011-540-0104-540)(SWOREV.2)(02/25/92)
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TABLE SW9-1 (continued)
CONTAINERS, SAMPLE PRESERVATION, AND SAMPLE HOLDING TIMES

Holding Time
Parameter Contawner Prescrvatives  (Hrs or Days)
O1l and Grease 2x1-L-widemouth glass with  Cool 4°C,H,SO,
teflon bner to pH<2 28 days

Solids-Total 500mL-Poly © Cool 4°C 7 days

o Nitrate /Nitrite 500mL-Poly Cool 4°C,H,SO, to

- (as N) pH<2 28 days
HSL Metals-Total 1L-Poly HNO, to pH<2 6 months ©
Chromsum-total 1L-Poly HNO, to pH<2 6 months

* Add 0008% Sodium thiosulfate (Na,S,0,) 1n the presence of residual chlonne
® Poly bottles may be substituted 1f glass are not available

¢ Glass bottles may be substituted if polyethylene bottles are not available

¢ Holding Time for mercury 1s 28 days

¢ Amount 1s for Ceriodaphmg and Pimephales promelas test

-

(4011-540-0104-540)(SWOREV 2)(02/26/92)
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TABLE SWS-1 (continued)

CONTAINERS, SAMPLE PRESERVATION AND SAMPLE HOLDING TIMES

Parameter Contawner
Phosphorus-Total 250mL-glass

Static Bioassay 1 gallon Poly ©

pH, temperature, In-situ, poly, glass or

Total Residual Chlonne metal contamer

* Add 0008% Sodimum thiosuifate (NaS,0,) mn the presence of residual chlorine

Prescrvatives

Cool 4°C,H,SO, to
pH<2

Cool 4°C

None

* Poly bottles may be substituted if glass are not available

¢ Glass bottles may be substituted if polyethylene botties are not available

¢ Holding Time for mercury 1s 28 days
* Amount 1s for Cenodaphnia and Pimephales promelas test

(4011940010440} (SWOREV 2)(02/26/972)
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STATIC BIOASSAY

Whole effluent toxiaty momtoring will be conducted at several effluent locations as requured by the
NPDES FFCA. Acute replacement static toxiaty tests will be conducted in conformity with

ring the A Toxiaty of Effluent to W and Marnne Orgamsm

N0d or

USEPA 600/4-85/013 (revised March 1985) and the Region VIII USEPA "NPDES Acute Test
Conditions - Static Renewal Whole Effluent Toxaty® USEPA Region VIII procedures will take

precedence 1mn case of any conflicts

Acute 48-hour replacement static tests using Ceniodaphma and acute 96-hour replacement static
tests using Pimephales promelas will be conducted from a 2-gallon flow-proportioned composite
sample collected for this analysis Pimephales promelas used in the test will be 5+ days of age

QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

Quality Assurance (QA) and Qualty Control (QC) will be accomplished according to applicable
project plans as well as qualty requirements presented m this SOP  Additional QA/QC
requrements may be added if it 1s determined they are needed to ensure the quality of the data
The most common monitoning errors arc typically the result of improper samphng, improper
preservation, and exceeding sample holding umes Errors of this type will be muumized by the use

of this SOP which addresses all of these 1ssues and through the tramning provided for the technicians

The three types of QC samples to be collected are

. Duplicate
. Rinsate samples
. Spht samples

{4011-940-0104-540)(SWOREV.2)(02/26/92)
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FIELD DUPLICATE SAMPLES

Field duplicate samples are mndependent samples collected from the same source, so they are, to

the extent possible, equally representative of the parameter(s) of interest at a given point 1n time
EQUIPMENT RINSATE SAMPLES

Equipment nnsate samples are samples that are obtained by pouring analyte-free distilled water
through decontaminated sample collection equipment (dipper, compositing container, pump, etc)
and collecting the rinsate 1n the appropnate contamer for chemical analysis These samples are

used to determne the effectiveness of the decontamination procedures
SPLIT SAMPLES

Split samples mvolve collecting a single sample and dividing the sample nto two contamers for
analysis by separate laboratories While infrequently employed, split samples are beneficial
identifying problems and discrepancies within the analytical laboratones

QA/QC SAMPLE FREQUENCIES

Matnix spike and matrix spike duphicate analyses are run as internal lab checks and frequenaies will
be determned by analytical laboratory procedures Equipment ninsates and sample duplicates will
be collected at a mummum frequency of one per 20 field samples Splhit samples should be collected
at a frequency of one per 100 samples or at least once each year Refer to the NPDES/FFCA
Operations Sampling Plan for speaific QA/QC requirements

(4011.940.0104-940) (SWOREV.2)(02/26/92)
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7.0

Field wnstruments will be calibrated 1o accordance with SOP SW.2, Field Measurement of Surface

Water Field Parameters
DOCUMENTATION

Proper chain of custody and documentation will be mamntained at all times by followaing SOP FO 13,
Contamnenizing, Preserving, Handhing, and Shupping of Soil and Water Samples A permanent
record of the unplementation of this SOP will be kept by documenting field observations and data
Observations and data wall be recorded on daily NPDES logsheets that 1dentify the required data
entries or 1 a bound field notebook with consecutively numbered pages Field logbooks will
generally be utiized to summarnize the daily field actiities and to document project information not

required by the field forms

Permanent mk will be used for all entries 1n the logbooks and on the field forms Mistakes wall be
crossed out with a single hine, mitialed, and dated Unused pages or partial pages will be voided
by drawing a line through the blank sections and imtialing. Any deviation from this SOP requres
documentation 1n the site supervisor’s logbook

The field activity daily log narrative should create a chronological record of the media team’s
actmties, wncluding the time and location of each actmity Any descriptions of problems
encountered, personnel contacted, deviations from the SOP, and wisitors on site should also be
mcluded. The weather conditions, date, signature of the person responsible for entnes, and the
number of field activity daily log sheets used to record media team activities for a given day wall also
be included

Sample 1dentification and data handiing will conform to SOP FO 14, Field Data Management

(4011-940-0104-940) (SWOREV 2)(02/26/92)




Thisis a

;ONTROLLED DOCUMENT
EG&G - ROCKY FLATS PLANT
ENVIRONMENTAL MANAGEMENT
This ts a RED Stamp BACTERIOLOGICAL WATER SAMPLING
3
EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW.13, Rev. 2
Page: lofll
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management
TITLE Approved By
BACTERIOLOGICAL WATER -
SAMPLING 1 L/
) N (Dute)
1.0 TABLE OF CONTENTS
10 TABLE OF CONTENTS 1
20 PURPOSE AND SCOPE . e 2
30 RESPONSIBILITIES AND QUALIFICATIONS 3
40 REFERENCES 3

w

i 41  SOURCE REFERENCES . . .o
42  INTERNAL REFERENCES C e e Cee e

H

50 METHODS .. . e e . . 4
51 ROUTINE SAMPLE COLLECTION AND PRESERVATION ... . ... 4
52 REPEAT SAMPLING AFTER DETECTION OF COLIFORM
BACTERIA TESTING .. 5
53 FECAL COLIFORM AND ESCHERICHIA (E. coli) TESTING s ensen 7
54 SAMPLE ANALYSIS cr eee e eee e « ees 7
35 INVALIDATION OF TOTAL COLIFORM SAMPLE RESULTS ... 7
T 56 REPORTING AND COMPLIANCE 8
60 QUALITY ASSURANCE/QUALITY CONTROL e e te eee ere cans 9
70 DOCUMENTATION .. .. cee . . 1

%

o REVIEWED EOR %S(SAIHCATION/UCN\
(4011-540-0106-M0)(SW13IREV 2)(02/26/92) Bybi ” . Q((:\

oo ) 108G




kit i

BACTERIOLOGICAL WATER SAMPLING

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD MANUAL OPERATION SOP Procedure No.: SW.13, Rev. 2
Page: 20f11
Effective Date: March 1, 1992
Category 2 Organization: Environmental Management

20

PURPOSE AND SCOPE

Thus SOP describes procedures that will be used at the Rocky Flats Plant (RFP) It addresses the
current EPA and State of Colorado Pnimary Drinking Water Regulations concerning the collection
of bacteriological water samples but 1s apphceable to all bacteriological water samphing for the RFP
The purpose of this procedure 1s to ensure that the collection of representative bactenological
samples meets applicable regulations and appropnate sampling protocols as specified in the
Colorado Primary Drinking Water Regulations, Colorado Department of Health, Water Quality
Control Division, Drinking Water Section, April 30, 1991

The Code of Federal Regulations (CFR), Part 141 1, defines a public water system as "a system for
the provision to the public of piped water for human consumption, if such system has at least 15
service connections or regularly serves an average of at least 25 individuals daily at least 60 days out
of the year" Public water systems are classified as either community or non-commumty water
systems A commumnty water system 1s defined as "a public water system which serves at least 15
service connections used by year-round residents or regularly serves at least 25 year-round

residents” A non-commumty water system 1s defined as "a public water system that 1s not a
ty Ys p ys

epmymunity system.” . -

Under the authonty of the Colorado Department of Health (CDH), Colorado Primary Dnnking
Water Regulations, public water systems must collect total coliform samples at regular intervals
throughout the month from sites that are representative of the water throughout the distnbution
system Commumty water systems must momtor for total coliform at a frequency based on the
population served by the system, as speafied in the CDH, Colorado Pnmary Dninking Water
Regulations Non-commumity water systems utihzing surface water must monitor at the same
frequency as liked-sized commumty water systems The RFP quabfies as a non-transient, non-
commumty public water system that utilizes surface water and must, therefore, meet the

requirements of the Colorado Pnnmary Dninking Water Regulations pertamning to this type of system

(4011-940-0106-940 (SWI13REV.2)(02/26/92)
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RESPONSIBILITIES AND QUALIFICATIONS

All personnel performing these procedures are required to have the appropriate health and safety
traming as speaified m the site-specific Health and Safety Plan In addition, all personnel are
required to have a complete understanding of the procedures described wathin this SOP and receive
specific traiming regarding these procedures, if necessary

Personnel performing bacteriological samplhing will be geologsts, hydrologists, engneers, or field
technicians with an appropriate amount of apphicable field expenence or on-the-job tramming under
supervision of another qualified person

REFERENCES

SOURCE REFERENCES

The following 1s a hst of references reviewed prior to the wnting of this procedure

MCD-51, NPDES Compliance Inspection Mapual. LISEPA, May 1988
Code of Federal Regulations 40 CFR parts 141 and 142 .
Methods for Chemical Analysts of Water and Waste, USEPA 1979

Colorado Primary Dnnking Water Regulations. Colorado Department of Health, Water Quality
Control Division, Drinking Water Section, Apnil 30, 1991

DOE Order 54001 General Environmental Protection Program, November 8, 1988

(4011 940-0106-940)( SW13REV 2)(02/26/92)
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Monitonng and Support Laboratory, Cinainnatt EPA-600/8-78-017-December, 1978

andard Methods for aminats ater an : ater APHA-AWWA-WPOF-17th
Edition, 1989
for the Certification of ratori W T ion The

Laboratory Certification Program Revision Commuttee EPA /570,/9-90/008-Apnl 1990

INTERNAL REFERENCES

Related SOPs cross-referenced by this SOP are as follows

i SOP FO.3, General Equpment Decontamination
. SOP FO 13, Containenzing, Preserving, Handling, and Shipping of Soil and Water
Samples
. SOP FO 14, Ficld Data Management
. SOP SW 2, Field Measurements of Surface Water Field Parameters
. SOP SW.3, Surface Water Sampling
METHODS

Colorado Primary Drinking Water Regulations require non-community water systems using surface
water to monitor at the same frequency as like-sized commumty water systems Based on the

current RFP population served, 2 mimmum of mine samples per month will be collected

(4011-940-0106-940 }(SW13REV 2)(02/26/92)
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ROUTINE SAMPLE COLLECTION AND PRESERVATION

Collection of representative bactenological samples from the water system requires that a rehable
procedure be developed and implemented Samphng sites and frequencies will be as speafied
the Field Sampling Plan Samples wall be collected and preserved as follows

. Samples will be collected as speafied in SOP SW 7, Collection of Tap Water

Samples

. Samples will be collected at the frequency speafied n the Field Samphng Plan
which at a minimum will comply with the requirements of Section 3 1, paragraph
(1) (e) (av) of the Colorado Primary Dnnking Water Regulations

. Samples will be collected 1n pre-sterihzed plastic or glass contaners, preserved
with sodium thiosulfate (Na,S,0,) to 0008 percent and cooled to 4'C, except that
the Na,S,0, 1s not required when chlorne 1s not present All sample bottles wall
be filled to 1-2 inches below the top This will allow head space for mang at the
analytscal lab

. The Standard Sample size will be 100 ml
REPEAT SAMPLING AFTER DETECTION OF COLIFORM BACTERIA

When a routine sample 1s total coliform positive, additional bacteriological samples will be collected

as follows

[¢)) Samples will be collected within 24 hours after notification of the positive results

(4011-940-0106-940 {SW13REV.2)(02/26/92)
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Samples will be collected from the onginal total coliform-positive tap sample location, one
sample from five service connections upstream, and one sample from five service
connections downstream of the ongnal total coliform-positive site  If the tap sample
location 1s less than five service connections from the beginning or end of the distrnbution
system, then available service connections from the colform-positive location to the

beginning or end of the distribution system will be sampled

When the total coliform positive sample site 1s less than two service connections from the
end of the distribution system, the RFP Industrial Hygiene Department (telephone number
966-4229) will be contacted for gwdance concerming appropnate sampling locations The
Industrial Hygiene Department wall contact CDH for guidance 1n selection of the proper

sampling locations

If one or more repeat samples i the set are positive for colform, an additional set of
repeat samples will be collected as specified 1n items 1 through 3 above This process wall
be repeated until colforms are not detected 1n one complete set of sample If it 1s
determined that the maxumum contaminant level (MCL) for total coliforms (see Subsection
56) bas been exceeded, then CDH will be aotified of the noncomphance The RFP
Industnial Hygiene Department wall also be contacted for gmidance in identifying the source
of the problem and correcting the problem .

If 1t 15 determuned that the maximum contaminant level has been exceeded, monitoring wall
be continued as specified 1n items 2 and 3, at a mimmum frequency of once per week for
the remamnder of the month or until total coliforms are not detected 1n two consecutive

samples taken at the onginal sampling site

(4011-940-0106-940)( SW13REV 2)(02/26/92)
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55

If any routine or repeat sample 1s posttive for total cobform, the total colform-positive culture
medium will be analyzed for fecal cobforms or E g¢oh to determumne if they are present If either
fecal coliforms or E, coh are present, the CDH will be notified by the end of the day after receipt
of the test results, unless results are recewved after the CDH 1s closed for the day, in which case the
CDH will be notified before the end of the next business day

SAMPLE ANALYSIS

All samples will be analyzed by a laboratory certified by the CDH to perform dnnking water
analyses Samples will be analyzed by one of the methods speaified 1n 40 CFR, Part 141.21(f)(1) -

(6)

At the present time the RFP on-site lab (123) 1s 1n the process of state certification Off-site labs
will be used until 123 lab 1s certified

INVALIDATION OF TOTAL COLIFORM SAMPLE RESULTS

Samples 1n which total coliform are not detected wall be invalidated by the laboratory if any of the

following conditions occur

(1) The sample produces a turbid culture mn the absence of gas production using an analytical
method wherc gas formation 1s examuned (eg, the Muluple-Tube Fermentation

Techmque), or

¥)) The sample produces a turbid culture 1n the absence of an acid reaction 1n the Presence-

Absence (P-A) Coliform Test, or

(4011-940-0106-940)(SWI3REV.2)(02/26/92)
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@

analytical method using a membrane filter (e g, Membrane Filter Techmque)

If a laboratory mvahdates a sample, another sample will be collected from the same
location as the onginal sample within 24 hours of being notfied of the interference
problem, and the sample will be analyzed for the presence of total coliform Re-sampling
within 24 hours of the notification of wterference problems will continue and the samples
analyzed until a valid result 1s obtamned If logistical reasons prevent re-sampling within the
24-hour time hmit, the CDH will be contacted to request that this requirement be waived,
and a new time hnut established by the CDH for re-samphing

The CDH may also mvahdate total coliform sample results if the following conditions are met

¢y

@

The laboratory establishes that improper sample analysis caused the total coliform-positive

result

On the basis of the results of repeat samples collected, the CDH determines that the total
coliform-positive sample resulted from a domestic or other non-distribution system
plumbing problem as shown by repeat samples from the onginal tap continuing to show

coliform bactenia, while the other repeat samples are cobform negative

Total cohform sample results mvahdated under this subsection will not count towards meeting the

mmmum momtornng requirements

REPORTING AND COMPLIANCE

Maximum contaminant levels (MCLs) are based on the presence or absence of total cohform 1 a

sample, and not on coliform density When fewer than 40 routine samples per month are collecied,

(4011-540-0106-40)(SW13REV 2)(02/26/92)
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the system 1s 1n comphance with the MCL for total coliform if no more than one sample collected
during a month 1s total coliform posiive When a system collects 40 or more samples 1n a month,
the system 1s mn compliance with the MCL for total coliforms if no more than 5.0 percent of the
samples collected during the month are total cobform positive

Any fecal coliform-positive repeat sample or E. coli-positive repeat sample, or any total coliform-
posttive repeat sample following a fecal coliform-positive or E. coli-positive sample constitutes a
violation of the MCL for total cohform Ths 1s a violation that may pose an acute nisk to health

Comphance with the MCL for total coliforms will be determined for each comphance period 1n
which momitoring for total coliform 1s requred Results of all routine and repeat total coliform
samples will be submutted to the CDH for revew Results of both routine and repeat samples wall
be utilized for comphance determination, except for results that have been invahdated according to
the procedures specified i Subsection 55 Special purpose samples, such as those taken to
determine whether disinfection practices are sufficient following pipe installation or reparr, will not

be used to determine comphance with the MCL for total cobform

If the MCL for total coliform 1s exceeded, the vielation will be reported to the CDH Water Quality
Control Division no later than the end of the next business day after learming of the violation
Wnitten notification of the wviolation will be given to CDH within 10 days after learming of the
violation The public will be notified 1n accordance with Article 12 of the Colorado Prnimary
Drninking Water Regulations

QUALITY ASSURANCE/QUALITY CONTROL

Quabty Assurance (QA) and Quality Control (QC) activiies wall be accomplished according to
applicable project plans as well as quality requrements presented mn this SOP.

(4011-540-0106-940)(SW13REV.2)(02/26/92)
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The Quality Assurance Project Plan (QAP;P) outlines program-wide quality assurance objectives
and 1dentsfies orgamization and responsibiliies for attaimng those objectives The QAP)P also
dcﬁnes: general QA methods to be implemented on projects However, each project’s Quality
Assurance Addendum (QAA) defines project-specific orgamization and responsibihities, and spearfic
methods and frequencies that will apply to a given project, such as QA audits and QA samples

QA samples for Bactenological samphing fall into two categones

. Duplicate
. TFC field readings

SOP FO 13, Contanerizing, Preserving, Handling, and Shipping of Soil and Water Samplies,
describes the general handling of samples The field samphing plan speafies QA sample functions

Sample collection procedures will be the same as those described 1 Subsection 5.5 for duphicate
samples Duphcates are obtamned immediately after the collection of the original sample that they
are intended to duplicate Since bacteriological samples are collected directly 1nto the sample

contamners, no sampling equpment is utilized and, therefore, equupment rinsates are not collected

When samphing for bacteria within predetermined locations along the plant water distribution
system, QA /QC checks can be performed by collecting and determming Total Free Chlonne (TFC)
values 1n the field At any pownt within the system the TFC should range from 10 mg/L to 0.5
mg/L If the TFC 1s lower than 0.5 mg/L this may mndicate (1) imnadequate chlonne distnbution
from the Water Treatment Plant (WTP), or (2) inadequate purging before the sample 1s collected
If the TFC reading 1s below 0.5 mg/L the samplers will repurge the system and take another TFC
reading With a confirmation of low TFC the samplers will contact the EG&G contact

(4011-040-0106-940)(SW13REV.2)(02/26/92)
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7.0 DOCUMENTATION

Proper chain of custody and documentation will be maintained at all times by foliowing SOP FO.13,
Contamnenzng, Preserving, Handling, and Shipping of Soil and Water Samples A permanent
record of the implementation of this SOP wall be kept by documenting field observations and data.
Observations and data wall be recorded on pre-approved field forms that identify the required data
entries or 10 a bound field notebook with consecutively numbered pages Ficld logbooks will
generally be utilized to summarize the day field activities and to document project information not
requred by the field forms

Permanent ik will be used for all entries mn the logbooks and on the field forms Mistakes will be
crossed out with a single hine, mitialed, and dated Unused pages or partial pages will be voided
by drawing a Line through the blank sections and imtiaing Any deviation from this SOP requires

documentation 1n the site supervisor’s logbook

The field actmty daly log narrative should create a chronological record of the media team’s
activities, including the time and location of each actity Any descriptions of problems
encountered, personnel contacted, dewviations from the SOP, and wisitors on site should also be
mncluded The weather conditions, date, signature of the person responsible for entnies, and the
number of field activity daily log sheets used to record media team activaties for a given day will also
be included Sample identsfication and data handling will conform to SOP FO 14, Data Base
Management

(4011-940-0106-540) (SWI3REV.2)(02/26/92)
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2.0 PURPOSE AND SCOPE

Thus standard operating procedure (SOP) describes procedures to be used in the collection of water
samples from rivers, streams, and datches located offsite from the Rocky Flats Plant (RFP) or at
the RFP m support of National Pollutant Discharge Ehmmation System (NPDES) permat
compliance at the RFP. This procedure sets forth methods for collection of samples at any speafic
sitc based upon physical characteristics and dimensions of the water body

This SOP addresses the collection of representative ambient water quahty samples that meet
apphicable regulations and appropnate samphng protocols Apphcable Federal and Department of

Energy (DOE) regulations include

. Rocky Flats Plant NPDES Permit Number CO-0001333
. 40 CFR Parts 122, 123, 125, 133, and 136

J DOE Order 5400 1

. RFP NPDES Federal Faahties Comphance Agreement

Samphing locations, sampling frequenaes, and a kst of analytes to be collected will be speafied in
the project ficld samphng plan,

30 RESPONSIBILITIES AND QUALIFICATIONS
Personnel performing niver and ditch sampling will be geologsts, hydrologsts, engineers, or field

technicians with an appropriate amount of applicable field expenience or on-the-job tramming under
supervision of another qualified person.

{4011-540-0107-940)(SWISREV.2)(02/26/92)
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4.0 REFERENCES
4.1 SOURCE REFERENCES

The following 1s a kst of references reviewed prior to the wnting of this procedure:

MCD-51 NPDES Compliance Inspection Manual US Environmental Protection Agency May
1988

Methods for Measunng the Act oxicity of Ef

Editon EPA/6000/4/85/013 March 1985

n EPA A nditions-

Code of Federal Regulations 40 CFR 136

Methods for Chemical Analvsis of Water and Waste U S. Environmental Protection Agency 1979

42 INTERNAL REFERENCES

Related SOPs cross-referenced by thus SOP are as follows.

. SOP FO.3, General Equpment Decontamination

. SOP FO 7, Handling of Decontamination Water & Wash Water

. SOP FO 10, Receiving, Labeling, and Handling Environmental Matenals
Containers

. SOP FO 13, Containenzng, Preserving, Handling, and Shipping of Soil and Water

Samples

(4011-940-0107-940){ SWLSREV 2)(02/26/92)
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. SOP SW.2, Ficld Mcasurement of Surface Water Field Parameters
. SOP SW.3, Surfacc Water Samphing
5.0 METHODS

51

Samples will be collected as either grab or composite samples Grab samplhing techniques include
sample contamner immersion, "dip and transfer,” and depth-integregated samphng. Samples for
certamn analytes are to be collected only by sample container immersion, while others may be
collected by contamner immersion or the "dip and transfer” method. Depth-ntegrated (vertical areal
composite) sampling 1s described 1n Subsection 53 1. Grab sampling methods are described in SOP
SW.3, Surface Water Sampling. mT

The Equal Width Increment (EWT) method wall be used to collect composite samples This method,
performed by wading in streams or by remote sampling, 1s described in Subsection 5.3.2

The number of samphng pomts at each location will vary with the width and depth of the water
body In narrow streams, collection of a single depth-integrated sample at the deepest pomt may
be sufficient In wider streams or rivers, several subsamples (ahquots) will be combined to form a
single composite sample, which is then dmded nto discrete samples Refer to Subsection 52,
Critena for the Selection of Samphng Methods and Equipment, for details

FIELD SAMPLING EQUIPMENT

Equpment used for collecting and compositing surface water samples from rivers and streams may
mclude but 1s not hmated to the followng:

. DH-48 depth-integrated sampler
. DH-59 depth-integrated sampler

(4011540010740} (SWLSREV.2)(62/26/92)
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. USGS Churn Splhitter
. Laboratory Provided Sample Contaners
. Sample Transfer Devices
5.1.1 DH-48 and DH-59 Depth-Integrated Samplers

512

The DH-48 depth-mtegrated sampler, which will be used to collect samples when wading a stream
or nver, consists of a streamhined aluminum casting, 13 inches long, which partly encloses a sample
contamer The sampler, including the quart-size sample bottle, weighs 4.5 pounds A standard
stream-gauging wading rod 1s threaded into the top of the sampler body for suspending the sampler
Samples are collected through an intake nozzle and discharged into the bottle The sampler can be
used to collect water samples, except for those which must be collected as grab samples

Althouéh the sampler casting 1s made of alumnum, it will be acceptable for samphng because
sample water will not come n contact with the alummnum The intake nozzle should be made of
mert matenal so no contamination of the sample takes place Modification of the nozzle may be
required to ensure that 1t 1s of an mert matenal. If hugh levels of aluminum are found 1n samples
collected with this device, the DH-48 sampler will be mvestigated as a potential source

The DH-59 1s ssmilar to the DH-48 sample; with some differences m apphcation. Instead of having
a wading rod attached, the device 1s equipped with a cable so that it can be remotely operated from
bnidges

USGS Churn Splitter
The churn sphtter 1s a device which mixes sample aliquots to form a sample composite and then

splits the composite 1nto discrete samples Samples may be taken from the churn sphtter for analysis
of all dissolved and suspended morganic constituents with the exception of total organic carbon

(4011-940-0107-040)(SWLSREV.2)(02/26/92)
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513

514

(TOC), fecal coliform, volatle organic analyses (VOCs), and ol and grease (O&G) The churn
bucket should not be used as a direct samphing device; rather, water 1s collected in a depth-
mtegrating sampler and poured mnto the churn sphtter. The churn sphitter 1s then used to mux the
composited hquid while sphtting the total volume into the various analyte samples.

Samples collected by the EWI method, described in Subsection 5.3.2, are composited and sphit
cither an 8-bter or a 14-liter churn splitter A total of 10 lters of the sample mmxture can be
withdrawn from the 14-hter churn, the remaining 4 hiters should not be used directly because they
will not be representative Simularly, 5 hters can be wathdrawn from the 8-hiter churn The sample
muxture remaimng m either churn can, however, be used for filtered samples Unfiltered water
samples should be withdrawn first and then filtered samples may be taken from the churn bucket
with a penstaltic pump.

Laboratory Provided Sample Containers

Whenever possible, laboratory-provided sample contamners will be used to collect water quality
samples Alternatively, the containers may be purchased from a suppher who certifies that bottles
have been pre-cleaned to EPA specifications Records certifying pre-cleaning will be kept for these

containers
Sample Transfer Devices

Beakers or dippers, composed of Teflon®, stainless steel, or glass, may be used if site conditions
prevent sampling by sample contammer immersion Procedures for the use of transfer devices for
sample collection are described in SOP SW 3, Surface Water Samphing. The type, composttion, and
volume of the transfer device will be recorded in field notes

(4011-940-0107-540)(SWISREV.2)(02/26/92)
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52

CRITERIA FOR THE SELECTION OF SAMPLING METHODS AND EQUIPMENT

The selection of sampling methods and equipment 1s based on sample type, flow conditions, and
data quabty objectives stated in the field sampling plan.

Surface water samples that must be collected as grab samples and their sample collection methods

are as follows

. VOCs will be collected by container immersion or dipper wath transfer
. 0O&G will be collected by sample container immersion.

Selection of sampling methods and equipment based on flow conditions 1s as follows

. If depth 1s less than 10 ft, samples will be collected using methods described
SOP SW3, Subsection 5322, Samples Collected by Container Immersion or
Subsection 5.3.5, Sampling Under Low Flow Conditions

- If depth 15 greater than 10 ft and the stream 15 less than § ft wide, use the vertical
arcal composite method described in Subsection 5.3 1 of this SOP

. If depth 1s greater than 10 ft and the stream is at least 5 ft wide, use methods
described 1n Subsection 532, EWI Method of Sampling for Dissolved Chemical
Constituents of this SOP The DH-48 sampler may be used for this method

K a bridge spanming the river 1s available for samphing purposes or the stream cannot be waded
safely, the EWI method should be employed along with remote sampling techmques described 1n
Subsection 5.3 4, Remote Samphng, of SOP SW.3, Surfacc Water Sampling. The DH-59 sampler
should be used for this procedure

(4011-540-0107-540)(SW1SREV 2)(02/26/92)
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53 PROCEDURES

Samples will be collected from the same cross-section of the stream as that used for the discharge
mecasurement if discharge s measured. Always collect samples prior to making discharge

measurements

The sample for total residual chlorine analysis wall be collected prior to the collection of any other
samples or measurement of any other parameters. Total residual chlonne will be measured, as
described 1n SdP SW.2, Field Measurement of Surface Water Ficld Parameters, to determune if

° VOCs, cyamde, and Base Neutral Aad (BNA) samples require specal preservatives Refer to
Subsection 5 4, Sample Containers, Preservation, and Handhng.

53.1 Depth-Integrated Sampling

Depth-ntegrated grab samples (vertical areal composites) are collected for strcams with depth
greater than 1 ft and width less than 5 ft as follows

. Locate the approximate center of flow in the stream, and position yourself facing

upstream at this location
. Lower open sample bottle to the bottom of the stream, taking care not to disturb
bed matenals, and rase 1t to the surface The bottle should be lowered and raised

at a uniform rate that allows the bottle to be completely filled as it reaches the
surface

. Recap and decontaminate the sample bottle extenior.

(4011-540-0107-940)(SWISREV 2)(02/26/92)
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532 EWI Method of Sampling for Dissolved Chemical Constituents

The EWI method should be used where the width of the body of water to be sampled 1s greater
than 5 ft and average depth 1s greater than 10 ft The EWI method requires equal spacing of
several sampling verticals across the cross-section and an equal transit rate (ETR), both up and
down, m all verticals. The transit rate 1s the rate at which the DH-48 or similar sampler 1s lowered
or raised along the water vertical A proper transit rate 1s one that results in a full bottle when
sampling at the vertical having the greatest umit width discharge Verticals are the span between the
water surface and the stream bottom at selected samphng pomnts across the stream cross-section

In the EWI method, the wadth of the stream 1s measured with an engineer’s tape or with a taghne
A taghne 1s a measurement device for wide (greater than 25 ft) streams Typically, a steel
engimneer’s tape with 1-foot and 0 1-foot increments will suffice The tape or tagline is suspended
about 1 foot above, and across the stream perpendicular to the direction of flow, to permat

measurement and division mnto sampling mtervals
Gudechnes for the collection of water samples using the EWI method are as follows

. Suspend a measunng tape or taglhne across the stream, about 1 foot from the
water surface, perpendicular to the direction of flow

. Visually inspect the stream from bank to bank, observing the veloaty and depth
distnbution as well as apparent distribution of sediment 1n the cross-section.

. Determuine the number of intervals to be sampled, based on stream width, velocity,
depth, and the volume of sample requred. Three to 5 intervals should be
sufficient for most streams If the stream has farrly uniform veloaity and depth, and

{4011-940-0107-940)(SW1SREV 2)(02/26/92)
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the wadth 1s less than 25 feet, 3 intervals may be used. More intervals should be
added for strcams that are not umform 1n velocity or depth.

Assemble the DH-48 depth mtegrated sampler, and decontaminate the sampler
according to SOP FO.3, General Equpment Decontamnation.

Locate the vertical contamning the largest discharge Ths is generally the vertical
with the highest flow velocity, and is located near the ceater of the stream

Determine the transit rate for the maximum discharge vertical.
Determme the width of the segment to be sampled (the distance between
verticals) by dividing the stream wadth by the number of verticals selected

Record the bank closest to the first sampling station and the time at which
sampling begins Time 1s recorded to the nearest 5 minutes i military time.

Move sampling and support equpment to the first station to be sampled. The
sampling verticals will be located at the center of the cross-section intervals For
example, if the mterval width 1s 10 feet, the first station will be § feet from the
stream bank. The second station will be 15 feet from the bank.

Coliect samples for chemical constituents 1n one-quart bottles More than one
vertical may be sampled using the same bottle (in verticals of lower discharge)
until the volume 1s about 3 mnches from the top of the bottle Do not add more
than this because the sample will no longer be representative If overfilling should
occur, the bottle should be emptied, rninsed with a small volume of sample water,
and the sample should be taken agan. After collecting the sample, empty the

(4011-940-0107-940)(SWISREV 2)(02/26/92)
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54

6.0

bottle contents mto the churn sphtter Replace the bottle m the sampler and
continue sampling 1n the same manner until all of the verticals have been sampled.

. Individual samples for the determination of chemical constituents (except those for
VOCs, and O&G) should be composited 1n the churn splitter

. Record the bank closest to the final sampling station and the time, to the nearest
5 minutes, at which sampling was completed

. Disassemble and decontaminate samphng equipment according to SOP FO.3,
General Equipment Decontamination.

SAMPLE CONTAINERS, PRESERVATION, AND HANDLING

A [ist of contamners, prescrvatives, and holding times for sample parameters 1s included in SOP
FO 13, Contamnerizing, Preserving, Handling, and Shipping of Soil and Water Samples These
requirements are based on 40 CFR 136, and regulations goverming the collection of NPDES
samples, and will take precedence over any conflicting information given in other guidance or SOP
whien collecting off-site samples Procedures discussed SbP FO 13, Containenizing, Preserving,
Handling, and Shipping of Soil and Water Samples will be followed for the handling and shipping
of collected samples

DECONTAMINATION

Procedures for decontamination are set forth in the site-speafic health and safety plan and SOP
FO.3, General Equpment Decontammation, SOP FO 7, Handling of Decontamination Water and
Wash Water, and SOP FO 10, Receiving, Labehng, and Handhng Environmental Matenals

Containers

(4011-940-0107-40)(SWISREV 2)(02/26/92)
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79 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance (QA) and Quahty Control (QC) will be accomphshed according to SOP SW.3,
Surface Water Sampling, Section 70, Quality Assurance/Quality Control. Additional QA/QC
requirements may be added if 1t 1s determined they are needed to ensure the quality of the data

8.0 DOCUMENTATION
Information required by this SOP will be documented on the Surface Water Data Collection Field
Notes form SW 1A, mcluded in SOP SW 1, Surface Water Data Collection Activities or in ficld
logbooks Logbooks should include any information regarding sampling activities that is not required

on form SW 1A, including; sampling times, deviation from procedures, or any other relevant

mformation

{4011-540-0107940)(SWISREV 2)(02/26/92)
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